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1 Detailed Geology 

The regional detailed surface geology for the Wide Bay Burnett region is shown on Figure 1 below which has 
been developed using data from the Statewide Surface Geology layer available through the Queensland Spatial 
catalogue.   

 

 
Figure 1: Detailed surface geology for the region. 



2 

1.1.1.1 Marble Waterhole beds, Munbooree beds, Dunollie beds, Pumpkin Hut Mudstone, and unnamed 
sedimentary and volcanic units.  (Dc) 

These units comprise a group of Devonian rocks variously named throughout the broad region. They are part 
of the Philpott Subprovince and are considered the oldest rocks in the WBBROC region.  They occur as north 
west trending fault-bounded elongate blocks which are thought to represent the remnants of island arcs. The 
unit generally lies east of the northwest trending Carboniferous Rockhampton Group. The rock groups extend 
northwards from the boundary between the North Burnett and South Burnett Council areas in the vicinity of 
the Boondoomba Dam to the Rockhampton area.  Rock types represented include basaltic to rhyolitic 
volcaniclastic sandstone and conglomerate (and minor lavas), siltstone, mudstone, chert, jasper and 
fossiliferous limestone.  

1.1.1.2 Mount Mia Sepentinite (DCs) 

This unit comprises serpentinite and serpentinite matrix melange with blocks of serpentinite, mafic 
greenschist, and locally phyllite; sporadic inclusions of blueschist, quartz-mica schist, marble, and quartzite; 
rare inclusions of gabbro, amphibolite, lherzolite, wehrlite. The rocks are thought to represent strongly 
metamorphosed rocks of the lower crust which were pushed upwards by massive tectonic forces.   The 
serpentinite rocks are known hosts of nickel, cobalt copper and gold. 

1.1.1.3 Lochenbar Formation, Channer Creek beds, Three Moon Conglomerate (DCa) 

These units which occur in a northwest trending belt north east of Monto and comprise feldspatholithic 
sandstone, siltstone and conglomerate and breccia with basaltic, andesitic, and (less commonly) felsic volcanic 
clasts; minor mafic lava and rare ignimbrite; local limestone.  They are thought to be equivalent to the modern 
day island arcs. 

1.1.1.4 Yerilla Metamorphics (Dcy) 

This unit is presumed to comprise some of the oldest rocks in the region and covers a small area northwest of 
Mundubbera and scattered areas south along the Auburn River.  The unit comprises biotite gneiss, mica schist, 
amphibolite, migmatite and strongly deformed granitoids.  The unit is not known to host mineralisation. 

1.1.1.5 Bjelke Petersen beds, Fifer Creek Metamorphics, Maronghi Creek beds, Sugarloaf Metamorphics, 
Mountefontein Metamorphics, unnamed sedimentary units. (DCym) 

These units belonging to the Yarraman Sub Province comprise mudstone, slate, greywacke, chert, jasper, acid 
to basic metavolcanics and some schist and gneiss and limestone.  The units are largely confined to the vicinity 
of Kingaroy and Murgon.  The mineral potential is largely confined to the limestone deposits   

1.1.1.6 Metamorphic equivalents of Curtis Island Group (DCcm) 

Isolated small areas of metamorphic rocks to the west of Bundaberg in the vicinity of Lake Monduran, often 
associated with the Curtis Island Group, have been assigned to the Metamorphic equivalents of the Curtis 
Island Group unit.  They are not significant host for mineralisation.   

1.1.1.7 Curtis Island Group, Doonside Formation (DCc) 

The Curtis Island Group comprises in order of decreasing age, the Doonside Formation, the Wandilla 
Formation, and the Shoalwater Series.  The Group extends a distance of over 250km south from Rockhampton 
to west of Bundaberg.  In the study area only the oldest unit, the Doonside Formation, is believed to be 
represented.  The group comprises strongly deformed arenite, mudstone, chert and minor mafic volcanics 
which grade into higher grade mica schist, gneiss, amphibolite, quartzite.  The Doonside Formation, the oldest 
member, is of marine origin and is dominated by cherts and jasper, with argillite, minor tuff and limestone.    
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1.1.1.8 Early Carboniferous Granitoids (Cga) 

Granitic intrusions covering small areas in the southwest of the North Burnett Council southeast of Cracow 
have been mapped as Early Carboniferous granitoids.  The intrusions comprise medium to coarse-grained, 
banded, locally migmatitic, biotite orthogneiss and foliated granite; aplite, microgranite and pegmatite dykes 
and veins. 

1.1.1.9 Carboniferous Metamorphic rocks undifferentiated (Cdm) 

Schist, phyllite, slate, meta-arenite, mafic volcanics, amphibolite which occur in a southeast trending belt from 
the southwest corner of the Fraser Coast Council area to the area west of Imbil, have been assigned to 
Carboniferous Metamorphic rocks.  

1.1.1.10 Chahpingah Meta-igneous Complex (Cgy) 

This large Chahpingah Meta-igneous complex occurring in the south west of the South Burnett Regional 
council near Durong South intrudes the Sugarloaf Metamorphics  and is intruded by the later Permo-Triassic  
Rawbelle Batholith.  

The complex comprises cream to grey, fine to medium-grained, strongly foliated, banded granitic to 
granodioritic biotite gniess; numerous quartz veins, and pegmatite veins, sills and dykes, local massive granitic 
sills and dykes; small areas of mica schist.   

1.1.1.11 Rockhampton Group (Cr) 

This series of Carboniferous rocks whose type area occurs in the Rockhampton and Gladstone area but also 
has a significant presence in the study area extending in a north trending belt from the southern boundary of 
the North Burnett Regional Council near the Boondoomba Dam to the Rockhampton region.   

The unit comprises dark grey mudstone, siltstone, felsic volcaniclastic sandstone, polymictic conglomerate, 
ooid-bearing sandstone and conglomerate with mudstone rip-up clasts, oolitic and pisolitic limestone and 
minor skeletal limestone, rare rhyolitic ignimbrite. The unit’s significance is limited to sources of limestone.   

1.1.1.12 Good Night beds (Co) 

The Goodnight beds cover an area of 650km2, mainly in the area around Mount Perry, and comprise 
interbedded slate, phyllite, argillite, chert, jasper, arenite, limestone, basic metavolcanics, and diamictite.  The 
unit hosts intrusives which host the Mount Rawdon gold mine.   

1.1.1.13 Carboniferous Plutonic Rocks (Cgd) 

Foliated equigranular to porphyritic biotite granodiorite and orthogneiss which occur along the western 
boundary of the Carboniferous Metamorphic rocks have been mapped as Carboniferous plutonic Rocks. 

1.1.1.14 Glen Eva Metamorphic Complex (CPgge) 

The carboniferous to Permian Glen Eva Metamorphic Complex occurs as several separate outcrops over a 
localised area near the north western boundary of the Bundaberg Regional Council area just west of Lake 
Monduran and west of Bundaberg.  The unit extends into the adjacent Gladstone Regional Council area.  The 
rocks include grey, foliated, fine to medium-grained, slightly porphyritic biotite monzogranite; some 
intermixed biotite gneiss and migmatitic gneiss.   

1.1.1.15 Torsdale Volcanics (Pvt) 

The Carboniferous to Permian Torsdale Volcanics occur in the northwest boundary of the study area and occur 
to the west in the Cracow area as a north west trending belt just outside the WBBROC.   

The unit comprises grey, brown or purple, crystal-poor to crystal-rich, mainly lithics-poor, dacitic to rhyolitic 
ignimbrite and other volcaniclastic rocks; minor porphyritic rhyodacitic to rhyolitic lava; rare andesitic rocks; 
minor volcanolithic conglomerate and sandstone.   
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1.1.1.16 Camboon Volcanics (CPvc) 

The Camboon Volcanics cover relatively small areas around the western boundary of the north Burnett 
Regional Council east of Theodore but cover extensive areas just outside the WBBROC in the area from 
Theodore to Cracow.  The unit comprises basaltic to andesitic lava and equivalent volcaniclastic rocks; 
subordinate felsic ignimbrite, other felsic volcaniclastic rocks and minor lava commonly deformed to schistose 
equivalents in the Gogango Deformed Zone.   

The unit hosts the epithermal deposits of the Cracow Gold Mine.  

1.1.1.17 Lorray Formation (CPl) 

The Lorray Formation occurs in the north western part of the study area near Mount Cannindah and the 
northern boundary of the North Burnett Regional Council area.  The unit comprises bryozoan-rich mudstone, 
fossiliferous siltstone, sandstone, granite-rich, quartz-bearing, polymictic conglomerate, and subordinate 
crinoid-rich limestone.   

1.1.1.18 Youlambie Conglomerate (CPy) 

The Youlambie Conglomerate is an extensive band of sedimentary and minor volcanic rocks extending 
northwest from Monto for almost 250 km in a discontinuous belt almost 25 km wide.  The unit comprises lithic 
labile arenite, siltstone, mudstone, conglomerate, minor ignimbrite.   

1.1.1.19 Eidsvold complex (Pgei) 

The unit outcrops over a small area in the vicinity of Eidsvold in the North Burnett Regional Council area.  The 
unit comprises leucocratic biotite granite, hornblende-biotite granodiorite, and hornblende quartz gabbro.   

1.1.1.20 Rawbelle Batholith (Pgr) 

The Rawbelle Batholith is an extensive granitic intrusion ranging in age from Permian to Triassic.  It outcrops 
over an extensive area near the western boundary of the North Burnett Regional Council and extends into the 
adjacent Banana Regional Council area.  The unit comprises several discontinuous outcrop areas which trend 
in a northwest southeast direction to the boundary with the South Burnett Council area.    

The unit comprises granite, granodiorite, quartz-monzonite, tonalite, diorite and gabbro.   

1.1.1.21 Late Permian Intrusives in Central and Southeast Queensland (Pgl) 

A series of granitic intrusions of late Permian age occurring as a belt of discontinuous outcrops extending north 
from north of Proston to Lake Monduran and beyond have been grouped into Late Permian Intrusives in 
Central and Southeast Queensland.    

The unit comprises granite, granodiorite, diorite and gabbro.   

1.1.1.22 Yarrol Formation (Pr) 

The Permian Yarrol Formation occurs in small areas east and north of Monto.  The unit comprises sandstone, 
siltstone, limestone, chert, and minor andesite.  The unit contains prolific fossils which have been critical in 
understanding the geological history of the region.   

1.1.1.23 Owl Gully Volcanics (Pvo) 

These volcanics crop out in small areas east and north of Monto and overlie the younger carboniferous 
Rockhampton Group.  The unit comprises andesitic lava, lithic sandstone, siltstone.   

1.1.1.24 Narayan beds, Nogo beds, Smoky beds, Yaparaba Volcanics (Pvy) 

Narayan beds are lavas and volcaniclastic sediments which crop out over around 300 km2 in the western 
portion of the North Burnet Regional council from Yerila Homestead south beyond Hawkwood station.  The 
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unit comprises dominantly andesitic (and lesser rhyolitic) conglomerate or breccia, sandstone, and lava flows; 
siltstone, lithic sandstone, subordinate conglomerate, and rare coquinite, limestone, and chert.   

The Nogo beds cover approximately 350km2 from near Eidsvold to west of Mundubbera sandwiched between 
the Rawbelle Granite and the Jurassic Mulgildie Basin.  The unit includes volcaniclastic sandstone, 
conglomerate, andesitic and basaltic lavas, flow banded rhyolite and ignimbrite, as well as siltstone mudstone 
and sandstone.  The rocks have been hornfelsed by the Rawbelle Granite.   

The Yapabara Volcanics section of the unit occurs south and south west of Biloela and only a small section lies 
within the North Burnet Regional Council area and the study area.  The unit comprises basaltic to dacitic lavas 
with some volcaniclastics.   

1.1.1.25 Marumba beds (Pn) 

Small areas of the Marumba beds occur as sediments and volcanics in the south eastern section of the Gympie 
Regional council.  The units comprise mudstone, sandstone, conglomerate, rhyolite.   

1.1.1.26 Gympie Group (Py) 

The Gympie Group is a series of sedimentary and volcanic rocks of Permian age which occurs over an extensive, 
discontinuous, north to north west trending belt from west of Noosa to the northern boundary of the 
Bundaberg Council area and beyond in the vicinity of Lake Monduran.  The Group is closely to the adjoining 
Carboniferous Metamorphic rocks described above.  The unit is comprised of mudstone, siltstone, sandstone, 
limestone, chert, basaltic to andesitic flows and pyroclastics and volcaniclastics.   

The Group is part of the Gympie Province structural unit which is geologically enigmatic in that it was 
considered a slice of crust which is not related to the adjacent areas and has been accreted to the New England 
Orogen as a part of plate collision, probably with part of New Zealand.  The Group is economically significant 
because it hosts the rich Gympie gold deposits which have been mined for gold over several periods of recent 
history (discussed in the section on mining history).   

1.1.1.27 Back Creek Group (Pb) 

In the WBBROC study area, the Back Creek Group is represented only by one narrow northwest trending belt 
near the north western boundary of the North Burnett Regional council area east of Theodore.  The unit 
comprises quartzose to lithic sandstone, siltstone, carbonaceous shale, minor coal and sandy coquinite and is 
more extensive to the west where it is associated with the Camboon Volcanics.   

1.1.1.28 Permo Triassic Intrusives (PRg) 

This Permo Triassic granitic intrusive unit occurs in the southwestern section of the south Burnett Regional 
Council area as an extensive belt running from the northwest to southwest of Kingaroy.  The unit comprises 
granite, granodiorite, tonalite, diorite and gabbro.   

1.1.1.29 Rawbelle Batholith (PRgr) 

The Rawbelle Batholith is an extensive granitic intrusion ranging in age from Permian to Triassic.  It outcrops 
over an extensive area near the western boundary of the North Burnett Regional Council and extends into the 
adjacent Banana Regional Council area.  The unit comprises several discontinuous outcrop areas which trend 
in a northwest southeast direction to the boundary with the South Burnett Council area.   

The unit comprises granite, granodiorite, quartz-monzonite, tonalite, diorite and gabbro.   

1.1.1.30 Bellthorpe Andesite, Gilla Volcanics, Unnamed Volcanics (PRv) 

Small areas of the Bellthorpe Andesite overlap with the southern boundary of the South Burnett Regional 
Council area in the vicinity of Yarraman. They are not significant for mineralisation in the WBBROC area.   
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1.1.1.31 Triassic Intrusives (Rg) 

Intrusive rocks of Triassic age and generally acid to intermediate composition occur extensively throughout 
the region and have been assigned to Triassic Intrusives.  The rocks occur as dissociated outcrop areas over 
much of the study area but particularly in the eastern part of the region.  Intrusions occur as far west as the 
Boondoomba Dam and extend as far east as east of Biggenden. The rocks include granite, granodiorite, 
tonalite, diorite and gabbro.   

1.1.1.32 Rawbelle Batholith (Rgr) 

The Rawbelle Batholith is an extensive granitic intrusion ranging in age from Permian to Triassic.  It outcrops 
over an extensive area near the western boundary of the North Burnett Regional Council and extends into the 
adjacent Banana Regional Council area.  The unit comprises several discontinuous outcrop areas which trend 
in a northwest southeast direction to the boundary with the South Burnett Council area.   

The unit comprises granite, granodiorite, quartz-monzonite, tonalite, diorite and gabbro.   

1.1.1.33 Brooweena Formation, Keefton Formation, Kin Kin beds, Traveston Formation (Rb) 

These rocks include four Early to Middle Triassic units from different parts of the of the Gympie province which 
have been correlated.  The Keefton formation and the Kin Kin beds occur in the Gympie area and the Keefton 
Formation is equivalent to the Brooweena Formation which occurs in  the Urah Range to Biggenden area. The 
Traveston Formation is now considered part of the Kin Kin beds.   

The group comprises sandstone, siltstone, mudstone, shale, conglomerate, tuff.   

1.1.1.34 Tarong beds (Ro) 

The Triassic Tarong beds occur in the small area north adjacent to the southwestern boundary of the South 
Burnett Regional Council area west northwest of Yarraman and south of Kingaroy.   

The rocks comprise sandstone, shale, coal, and conglomerate which were deposited in the narrow elongate 
Tarong Basin which extends for approximately 30km.  The rocks crop out in the southern area towards the 
council boundary but to the north towards Kingaroy they are overlain by volcanics of the Main Range 
Volcanics.  South of the outcrop area they are also unconformably overlain by Jurassic sediments.   

The unit hosts important thermal coal deposits, and the most important mine in the region, the Meandu Mine 
which supplies coal to the important Tarong (mine mouth) Power Station run by Stanwell Energy.  The unit 
also holds the important Kunioon coal deposits which form possible future reserves for the power station and 
further reserves to the north in the South Burnett deposit which form the reserves for the South Burnett 
former thermal coal project by South Burnett coal.   

1.1.1.35 Middle to Late Triassic volcanic (and some sedimentary units) (Rvs) 

This name has been applied to a sequence of volcanic flows and volcaniclastics, and breccias and some 
sedimentary rocks which occur in several areas of the study area, notably in a wide northwest trending belt in 
the vicinity of Gayndah.   

The unit comprises andesitic to rhyolitic flows and volcaniclastic rocks, including ignimbrite; minor polymictic 
conglomerate, volcanic breccia, sandstone and siltstone.   

The volcanics were thought to be the source of Volcanic Hosted Massive Sulphide (VHMS)mineralisation at 
the significant Mount Rawdon gold mine.   

1.1.1.36 Early to middle Triassic Volcanics and sediments (Rvm) 

These volcanics crop out as an extensive belt of rocks trending northwest from the southwestern boundary of 
the Gympie Regional Council to its northern boundary near Ban Ban Springs.  The belt extends southwards 
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into the Somerset Regional Council along the boundary with the adjacent South Burnett Regional Council 
towards Esk.  

The unit comprises volcanics, mainly basaltic lavas with local rhyolite and trachyte; some plugs.   

1.1.1.37 Duckinwilla Group (RJd) 

The Duckinwilla Group extends in a broad belt from the vicinity of Maryborough southeast to Gympie and 
beyond to the Noosa hinterland.  The unit was formerly included in the Maryborough Basin but a remapping 
of the Maryborough and Nambour basins now sees the unit assigned to the Nambour Basin.    

The unit comprises lithofeldspathic labile and sublabile to quartzose sandstone, siltstone, shale, coal, 
ferruginous oolite marker.   

1.1.1.38 RJb Landsborough Sandstone 

The Landsborough Sandstone does not outcrop over significant areas of the study area.  

1.1.1.39 Hutton Sandstone, Evergreen Formation, Precipice Sandstone (Jb) 

The Hutton Sandstone, the Precipice Sandstone and the Evergreen formation all occur in the region in the 
Mulgildie Basin.  They crop out as an extensive north to north west trending belt extending from the 
Boondoomba Dam in the western part of the South Burnett Regional Council to the Cania Dam in the north of 
the North Burnett Regional Council area.  The unit is extensive in the areas of the Surat Basin to the west of 
the study area where the unit was originally defined.   

The unit comprises sandstone, siltstone and mudstone; minor oolitic ironstone and coal.   

1.1.1.40 Mulgildie Coal Measures, Walloon Subgroup, Injune Creek Group (Ji) 

The Mulgildie Coal measures were deposited in the Mulgildie Basin, an elongate northwest southeast trending 
basin approximately 190 km long (surface and subsurface) as an extension to the Surat Basin.  The rocks of the 
basin are exposed in a belt east of Monto.   

The unit comprises sandstone, siltstone, mudstone, coal, and conglomerate.  The coals form part of the Monto 
Coal project which is being developed by QCoal and Peabody Energy as thermal coal projects. 

1.1.1.41 Grahams Creek Formation (JKr) 

The Grahams Creek Formation occurs as small isolated outcrops in the eastern part of the study area in the 
vicinity of Maryborough.  The unit forms the basal and western member of the Maryborough Basin, and is 
overlain by the other members the Maryborough Formation and the Burrum Coal Measures moving east 
towards the coast.  The unit comprises andesitic to rhyolitic lavas and volcaniclastics, volcaniclastic sandstone; 
some basalt near base. 

The unit extends further north to the Whitsunday province but is generally poorly understood.  The economic 
significance of the unit is limited compared to the other constituents of the basin, the Maryborough Formation 
and the Burrum Coal Measures.   

1.1.1.42 Mount Bauple Syenite, Mount Urah Granodiorite, and unnamed intrusions (JKi) 

The Mount Bauple Syenite, and the Mount Urah Granodiorite and nearby unnamed intrusions in the vicinity 
are isolated intrusions at Mount Bauple, Mount Urah, and associated peaks in the vicinity of Tiaro.  The unit 
comprises quartz syenite, quartz diorite and granodiorite and granite; porphyritic microdiorite to 
microsyenite.  The unit has no known potential for mineralisation but may have potential as local sources of 
quarry materials.    
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1.1.1.43 Unnamed Cretaceous Intrusives (Kgs) 

These rocks occur in a limited number of localities notably the Goondicum crater, the site of the Goondicum 
mine.   

1.1.1.44 Maryborough Formation (Km) 

The Maryborough Formation occurs in the near coastal areas of the region in a belt of discontinuous outcrops 
which unconformably overlie the Grahams Creek Formation and underlie the Burrum Coal Measures to the 
east.  The unit comprises mudstone, siltstone, shale, labile sandstone, glauconitic sandstone and silicified 
siltstone to mudstone.  

The unit has provided a source of ceramic clays for ceramic products such as bricks, tiles and pipes.   

1.1.1.45 Burrum Coal Measures (Kb) 

The Burrum Coal measures occur in the eastern coastal areas of the study area from Hervey Bay to Bundaberg 
and beyond.  The unit is the youngest of the Maryborough units and comprises feldspatholithic labile 
sandstone, siltstone, mudstone, shale, coal, conglomerate, and glauconitic sandstone. 

The coals of the unit include coking coal quality coals which have previously been mined from underground 
operations in the Burrum coalfield near Hervey Bay from mines such as the Burgowan colliery.  The seams are 
generally thin and the mining economics are challenging but the coals have been proposed for mining at the 
Colton deposit west of Hervey Bay, although mining leases approved in 2018 have not proceed to mining as 
yet. 

1.1.1.46 Paleocene to Oligocene Sediments (Tl) 

These occur in small isolated areas of the study area, and comprise sandstone, mudstone, and conglomerate.  
They are not considered prospective for economic mineralisation.  

1.1.1.47 Dundowran Basalt, Gin Gin Basalt, Main Range Volcanics, Minerva Hills Volcanics, Mount Runsome 
Basalt, Peak Range Volcanics, Waddy Point Volcanics, unnamed basalt and subordinate rhyolite; some 
plugs (Tb) 

Tertiary basalt outpourings cover numerous small areas of the coastal plain and hinterland areas of the region, 
notably the Dundowran Basalt, the Gin Gin Basalt, and the Waddy Point Volcanics, basalts in the Bargara and 
Innes Park area of the region.   

The rocks comprise volcanics, mainly basaltic lavas with local rhyolite and trachyte with some plugs.  

The basalts are close to developing areas, produce good quality quarry rock, and consequently have been 
extensively used as a source of aggregates for concrete, asphalt road construction and fill.  The basalt also has 
potential to produce basalt fibre where convenient sources of appropriate chemical composition can be found. 

1.1.1.48 Tertiary duricrust (Td) 

This unit comprises duricrusted palaeosols at the top of deep weathering profiles, including ferricrete and 
silcrete duricrusted old land surfaces.  They occur in elevated plateau south west of Proston and near Binjour 
and Brovinia west of Gayndah.   

The deposits represent potential sources of bauxite and are being investigated for bauxIte mining. 

1.1.1.49 Elliot Formation (Tm) 

The Elliot Formation is a relatively young (Oligocene to Miocene age, 35 to 5 million years) sedimentary 
sequence which of occurs widely in the eastern coastal part from southwest of Rainbow Beach to the north of 
Bundaberg.  The unit is overlies the Triassic to Cretaceous coastal sequences described above.   
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The unit comprises poorly lithified sandstone, conglomerate and mudstone.  The unit has limited economic 
mineralisation potential. 

1.1.1.50 Tertiary Quaternary deposits (TQa) 

Tertiary Quaternary deposits comprising clay, silt, sand, gravel and soil, colluvial and residual deposits 
(generally on older land surfaces) occur throughout the region, particularly in the upland areas of the region.  
They have no known significance for economic mineralisation.   

1.1.1.51 Quaternary basalt flows. (Qbs) 

Quaternary basalt flows which occur in the Bargara and Innes Park areas south of Bundaberg are relatively 
young basalt flows.  They have been extensively worked for quarry materials for concrete and asphalt and 
aggregates for road construction, but encroaching settlement has resulted in the closure of most of the 
operations.  Should areas of basalt remain that can be worked by small scale extraction, and the rock have 
favourable geochemistry, there may have potential for the manufacture of basalt fibre.  

1.1.1.52 Quaternary Dunes (Qd) 

The Quarternary dunes of the Rainbow Beach/Cooloola area and Fraser Island contain large resources of heavy 
mineral sands, rutile, zircon, and ilmenite, as well as silica sands.  The mining of the dune sand masses on 
Fraser Island and on the Rainbow Beach/Cooloola was ceased for environmental reasons in the 1970s but sand 
mining for silica sand continues in the beach sands in the Coonaar area south of Bundaberg.   

1.1.1.53 Quaternary Estuarine deposits (Qe) 

These deposits comprise clay, silt, sand; estuarine and deltaic deposits deposited in current or former 
estuaries.  They may have potential for extraction of aggregates but generally they occur in environmentally 
sensitive areas and are not available for extraction.   

1.1.1.54 Quaternary Alluvium (Qa) 

Quaternary alluvium occurs throughout the region, associated with the major rivers such as the Burnett and 
Mary and the lesser stream drainage system throughout the region.  

The unit comprises gravel, sand, silt, mud and clay.  The unit may be suitable as a source of aggregates or may 
in some areas host deposits of heavy minerals.   
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2 Commodity Analysis 

2.1 Aluminosilicates 

The Wide Bay Burnett region has several commodities which are in some cases related aluminosilicates.  These 
include the feedstocks for High Purity Alumina (HPA), Kaolin and Zeolites.  Aluminium has traditionally been 
the product used to make HPA for example, although new paths are being forged to manufacture from Kaolins.  
Kaolins are also being investigated for the manufacture of synthetic zeolites. 

For the purposes of this project, the various aluminosilicates have been grouped into a single section. 

2.1.1 Alumina (High Purity Alumina – HPA) 

High Purity Alumina is a very pure form of aluminium oxide (non-metallurgical alumina Al2O3), with a purity 
level of 99.99% or above.  Purity is referred to as 4N, 5N and 6N.  For example, 4N purity is 99.99% or four 
nines.  HPA is a treated premium alumina categorized by its purity level. It possesses characteristics such as 
chemical stability, high melting point, high electrical resistance and insulation, and good thermal conductivity, 
which makes it an ideal choice for engineering applications.  The material is chemically inert in most 
environments. 

Traditionally, bauxite is used as a feedstock for creating aluminium metal which is then processed further 
through hydrolysis of aluminium alkoxide synthesised from aluminium metal and alcohol; this produces a 
hydrated alumina which is then calcined1 to produce HPA – an energy intensive, costly exercise as it produces 
aluminium metal, and then reverses back to HPA as outlined in the diagram below.  

 
Figure 2: Traditional HPA manufacturing process. 

Innovation has led to some new processes for manufacturing HPA.  These include: 
• Using Kaolin (or Kaolin Halloysite) as the feedstock; 

                                                            
1 Calcined: to heat/roast at a high temperature to break down the hydrated alumina 
Hydrolysis: chemical breakdown due to reaction with water. 
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Figure 3: HPA manufacturing from Kaolin. 

• Sulphuric acid-based processing utilising aluminium rich industrial chemicals.  This may use Alumina 
trihydrate or a modified version of it as the industrial feedstock for the process. 

 
Figure 4: HPA manufacture from industrial chemicals. 

Uses 

HPA is a precursor material required for the manufacture high-tech products such as smartphones, tablets, 
televisions, watches, optical lenses and bio-medical devices. It is a critical input – which cannot be substituted 
– in the production of scratch-resistant synthetic sapphire glass. 

The fastest growing market for HPA is electric vehicles, where the material is used as a coating on lithium-ion 
battery separators to ensure their safety, integrity and performance. 

HPA-coated separators reduce battery flammability and increase thermal stability as they can tolerate much 
higher temperatures (greater than 200oCelsius) than traditional separators.  They have also been shown to 
significantly lengthen battery life due to lower battery self-discharge when not in use, and increased battery 
discharge rates in use. 

Global demand 

Aluminium sulphate, (Al2(SO4)3) a close relative of aluminium oxide, is widely used as a coagulating agent in 
the purification of drinking water and waste water treatment plants.  In water purification, it causes suspended 
impurities to coagulate into larger particles which can settle to the bottom of a container (or be filtered out) 
more easily. 

Reports predict demand for HPA is set to escalate and outstrip production due to forecast increases in global 
electric vehicle adoption, while demand for aluminium sulphate is expected to grow in line with global demand 
for cost-effective water purification solutions. 
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Technological advancements have spawned several disruptive processes for producing HPA directly from 
other sources (other than aluminium metal) including kaolin or its purer, less common derivative halloysite, 
and industrial feedstock. 

However, factors such as high cost of production may hinder the growth of high purity alumina market.  
Nonetheless, the global high purity alumina market opportunity analysis indicates an increase in demand for 
HPA from emerging countries for the production of LED lighting and Li-ion batteries.  

The major key players operating in the high purity alumina industry include Orbite Technologies Inc, Sumitomo 
Chemical Co Ltd, Alcoa Inc, Nippon Light Metal Holdings Company Ltd, Altech Chemicals Ltd, Sasol, and Xuan 
Cheng Jing Rui New Material Co Ltd.  Other players operating in this market include Norsk Hydro ASA, Rio Tinto 
Alcan Inc, Polar Sapphire Ltd, Shandong Keheng Crystal Material Technologies Co Ltd, and CHALCO Shandong 
Co Ltd.  These major key players are adopting different strategies such as R&D and business expansion to stay 
competitive in the global high purity alumina market. 

Future Demand and Supply - High Purity Alumina Market Outlook - 20262 

The global high purity alumina market was valued at $1.1 billion in 2018, and is projected to reach $5.1 billion 
by 2026, growing at a Compound Annual Growth Rate of 21.7% from 2019 to 2026. 

The high purity alumina market is mainly driven by its increase in applications in semiconductors, LED lighting, 
lithium ion batteries, plasma display screen, phosphor, hybrid cars, optical lenses, sodium lamps, and 
smartphone sapphire glass.  

In 2018, Asia-Pacific accounted for the major share in the global high purity alumina market, owing to increase 
in demand for cost-effective and energy-efficient LED lighting across the region.  Governments imposed 
stringent regulations on the production, import, and sale of incandescent lights, which drives the LED lighting 
market in this region.  

Prospects for Wide Bay Burnett Region   

There are several projects exploring for kaolin within the Wide Bay Burnett region including Metalsearch with 
the Cynthia Project. The process of producing alumina from kaolin by acid leach was initially researched in 
1945-46 by the US Geology Survey but shelved as smelting of alumina from bauxite was much cheaper at that 
time.  The Yendon (Pure Alumina) project near Ballarat (Victoria) noted in 2018 that a representative sample 
of beneficiated kaolin ore was processed at the Nagrom Laboratories using the traditional HydrochIoric acid 
leaching process as a “proof of concept” with “exceptional results.”3 In 2019, QUT researchers announced 
they have partnered with mining company Lava Blue and the Innovative Manufacturing Cooperative Research 
Centre (IMCRC) to transform kaolin clay into HPA in a two-year pilot plant study, to be built at QUT’s Banyo 
Pilot Plant facility, with the aim of showing that the process had better economic and environmental outcomes 
than conventional production routes.4  Prospective producers will be looking at the outcomes of this pilot 
study. 

2.1.2 Kaolin, Kaolinite 

Kaolinite is an industrial mineral belonging to the group of aluminosilicates. The term kaolin is used to describe 
a group of relatively common clay minerals dominated by kaolinite and derived primarily from the alteration 

                                                            
2Allied Market Research, Global Opportunity Analysis and Industry Forecast, 2019-2026, found at https://www.alliedmarketresearch.com/high-purity-
alumina-market  
3 Hill End Gold Limited Pure Alumina,(24 May 2018)  Presentation to AUSIMM, found at https://ausimm.com/wp-content/uploads/2019/08/03-Hill-
End-Gold-Kaolin-24-May2018-AusIMM.pdf.  Importantly, Pure Alumina (Hill End Gold) Yendon HPA advises that despite delivering robust technical 
and financial outcomes in its pre feasibility study, the HPA project is on hold until market conditions improve.  (refer Pure Alumina Report for March 
Quarter 2020, dated 23 April 2020)  
4QUT, Pilot manufacturing plant to produce high-purity alumina for batteries and LEDs 23 October 2019 found at 
https://www.qut.edu.au/news?id=153588  

https://www.alliedmarketresearch.com/high-purity-alumina-market
https://www.alliedmarketresearch.com/high-purity-alumina-market
https://ausimm.com/wp-content/uploads/2019/08/03-Hill-End-Gold-Kaolin-24-May2018-AusIMM.pdf
https://ausimm.com/wp-content/uploads/2019/08/03-Hill-End-Gold-Kaolin-24-May2018-AusIMM.pdf
https://www.qut.edu.au/news?id=153588
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of alkali feldspar and micas. Kaolin is a platy white industrial mineral used primarily as an inert filler and 
customers combine it with other raw materials in a wide variety of applications.  

The kaolin-forming clays are all hydrous aluminium silicates, essentially kaolinite [Al2(Si2O5)(OH)4], that are 
formed by the decomposition of other aluminous minerals, especially feldspars. 

Kaolin deposits can be nearly pure kaolinite or may contain impurities that affect the characteristics of the 
clay.  Kaolin can be classified into two broad types: 

• primary (residual) kaolin, developed in situ by the alteration of pre-existing feldspar-rich rocks 
• secondary (redeposited) kaolin deposits accumulated in stream, lake and basin environments as a 

product of eroded residual deposits. 

Uses 

Kaolin’s commercial attributes primarily revolve around its brightness, whiteness, opacity, gloss, film strength, 
and viscosity, which translate to a multiple and diversified range of applications. The two largest applications 
of kaolin are the coating of paper to hide the pulp strands and the production of high-grade ceramic products. 
Kaolin is also emerging as a cost effective and environmentally friendly source of Alumina (Al) and can be 
applied feedstock in the production of High Purity Alumina (HPA) and commercially versatile synthetic zeolites.   

Future Demand and Supply  

Global demand by volume was 30.6 million tonnes in 2017 and is expected grow at a compound annualised 
growth rate (CAGR) of 4.4% from 2017 to 2025 to reach 43.1 million tonnes by 2025. In 2017, the paper 
industry was the major consumer of kaolin worldwide, where it is used as a filler or coating, accounting for 
more than 40% of market share in terms of volume. Kaolin increases gloss, smoothness, brightness and paint 
absorbency of the paper, which improves the printability. 

Fibreglass is one of the major materials used for manufacturing lightweight composites for the automotive, 
marine, aerospace and other industries. Rising demand for fibreglass is likely to augment the demand for 
kaolin over the coming years as it is often used in the production process. 

2.1.3 Zeolite 

Zeolites are a collection of 3-dimensional microporous hydrated aluminosilicate raw materials that have a 
porous framework and absorption 5  characteristics that render them of commercial value, making them 
appropriate for employment in petrochemical, detergents, refrigeration, nuclear, concrete, and various other 
end-user markets. Zeolites have an open boxwork crystal structure through which ions and water molecules 
can move within the large cavities allowing ionic exchange and reversible rehydration. Zeolites also have very 
high micro-porosity 

Zeolites are obtained in natural; as well as synthetic form. Natural zeolites are available in abundance; but 
they provide a restricted range of atomic structures and properties.  On the contrary, the synthetic zeolites 
have a larger range of properties and wider cavities compared to natural zeolites. Therefore, there are a 
number of zeolites manufactured throughout the globe, annually, to cater to variety of applications. Zeolites 
are synthesized using inexpensive raw material as compared to silica and alumina sources which include clay 
minerals, natural zeolites, coal ashes, municipal solid waste incineration ashes, and industrial slags. 

  

                                                            
5 Both adsorbent and absorbent are different physical and chemical processes. Absorbent is the process by which a 
material absorbs some amount of liquid or gas into it. Adsorbent is a process by which some liquid or gas gets 
accumulated on the surface of a solid material. 
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Geological Occurrence and Natural Abundance 

Most commercial deposits are formed from a layer of volcanic dust (ash).  Complex, precise conditions are 
required for formation, hence commercial deposits of natural zeolite are relatively rare. 

One must have:  
1. A relatively thick layer of volcanic ash.  
2. That volcanic ash must be of the correct composition. Essentially it must be composed of amorphous 

silica glass (called obsidian).  
3. That ash must fall into, or be washed into water.  
4. That water must be static and neither fresh nor salt (i.e. brackish).  
5. The water must be brackish with the correct salts.  
6. This environment must be stable for a long time (at least ½ million years).  
7. The ratio and concentration of the various salts determines which particular zeolite minerals are 

formed. 

What happens is that the amorphous glass slowly re-crystallises and in doing so takes up the salts from the 
surrounding water. This causes the formation of aluminosilicate minerals with the characteristic crystal forms 
of the particular zeolites.  

The interest in natural zeolites grew in the 1950s when they were recognised as important rock-forming 
minerals in a variety of sedimentary rocks where they occur as microscopic crystals. They are amongst the 
most common silicate minerals in these rocks, and occurrences of this type are vast. They are of great 
geological significance- as well as being of considerable economic potential.  

Uses 

The uses of natural zeolites derives from their potential as ion exchangers, adsorbents6 and molecular sieves. 
A well-known application is the removal of heavy metals such as lead, nickel, iron and manganese, from 
contaminated water.  Natural zeolites have an important role in agriculture, as they are used to improve 
farming land, and also used in the livestock industry, most commonly as food additive.  

Zeolites were first synthesized in the 1930s.  The synthetic zeolites market took off in the 1960s, when the 
petroleum refining industry started to use them at large scale in catalytic cracking processes.  Since then, more 
than 150 zeolites have been synthesized in an effort to develop more efficient catalysts.  In the 1970s, demand 
peaked again as synthetic zeolites were successfully used to replace phosphate compounds in laundry 
detergent powders.  Gradually, thanks to the identification of large zeolite-rich deposits all over the world, 
low price and good performance in a variety of applications, natural zeolites found their way back into the 
zeolite market.  

Global Production  

The global zeolite market reached a value of US$ 13.6 Billion in 2018. The market is expected to reach a value 
of US$ 16.9 Billion by 2024. Within, this parent market synthetic zeolite market represented 40.4% (US$5.4 
Billion), exhibiting a CAGR of 3.23% during 2019-2026.7 

  

                                                            
6 Both adsorbent and absorbent are different physical and chemical processes. Absorbent is the process by which a material absorbs some amount of 
liquid or gas into it. Adsorbent is a process by which some liquid or gas gets accumulated on the surface of a solid material. 
7 Verified Markets Research ‘Global Zeolites Market Size, Status and Forecast to 2026 
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Future Demand and Supply  

The global zeolite market reached a value of US$ 3.6 Billion in 2018. The market is expected to reach a value 
of US$ 4.9 Billion by 2024, exhibiting a CAGR of 5.3% during 2019-2024.8 

Prospects for Wide Bay Burnett Region   

In March 2020, Minerals explorer Metalsearch (MSE) announced it had entered an agreement with the 
University of Queensland (UQ) for the continued research and development of synthetic zeolites.  UQ's School 
of Chemical Engineering has developed a novel process for the manufacture of zeolites.  The process will use 
kaolin from MSE's Abercorn project as feedstock for the zeolite manufacture.  In June 2020, Sibelco sold the 
Kingaroy kaolin mines, Goodger, Nyora and Winters to Terrequip Environmental who are expected to continue 
producing kaolin from the site. 

2.2 Antimony (Sb) 

Antimony is found in nature mainly as the sulphide mineral stibnite. Antimony compounds have been known 
since ancient times and were powdered for use as medicine and cosmetics, often known by the Arabic name 
kohl.  In its metallic form it is silvery, hard and brittle. 

Geological Occurrence and Natural Abundance 

Antimony is not an abundant element but is found in small quantities in over 100 mineral species. It is most 
often found as stibnite9 in hydrothermal veins associated with granitic intrusions.  It is extracted by roasting 
the antimony sulphide to the oxide, and then reducing with carbon.  Antimony can also be found as the native 
metal. 

It has been mined from one mine at Neardie near Gunalda, north of Gympie.  The mineral has not been noted 
from other mines in the region in commercial concentrations.  

Uses 

Antimony is used in the electronics industry to make some semiconductor devices, such as infrared detectors 
and diodes.  It is alloyed with lead or other metals to improve their hardness and strength.  A lead-antimony 
alloy is used in batteries but increasingly replaced by lead-calcium-tin.  

Other uses of antimony alloys include type metal (in printing presses), bullets and cable sheathing.  Antimony 
compounds are used to make flame-retardant materials, paints, enamels, glass (specifically solar panel glass) 
and pottery.   

Antimony and many of its compounds are toxic. 

Selected organic compounds and hydrated aluminium oxide are substitutes as flame retardants.  Chromium, 
tin, titanium, zinc, and zirconium compounds substitute for antimony chemicals in enamels, paint, and 
pigments.  Combinations of calcium, copper, selenium, sulphur, and tin are substitutes for alloys in lead-acid 
batteries.  

Global Production  

China has by far the largest antimony resources and has, as a result, been the world’s centre for antimony 
mine and refined production.  Whilst China remains the leading primary producer in 2020, declining reserves, 
market consolidation and regulatory inspections across China leading to closures of facilities has caused a 

                                                            
8 "Zeolite Market: Global Industry Trends, Share, Size, Growth, Opportunity and Forecast 2019-2024" found at 
https://www.globenewswire.com/news-release/2019/09/09/1912720/0/en/Worldwide-Zeolite-Market-Analysis-2019-2024-by-Type-Application-
and-Region.html  
9 Stibnite, sometimes called antimonite, is a sulphide mineral with the formula Sb2S3 

https://www.globenewswire.com/news-release/2019/09/09/1912720/0/en/Worldwide-Zeolite-Market-Analysis-2019-2024-by-Type-Application-and-Region.html
https://www.globenewswire.com/news-release/2019/09/09/1912720/0/en/Worldwide-Zeolite-Market-Analysis-2019-2024-by-Type-Application-and-Region.html
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significant decrease in Chinese output from over 80% of global production in 2010 to around 50% in 2020.  As 
a result, China has sourced growing volumes of primary antimony units through imports. 

Other producers are Bolivia, Russia and Tajikistan.  In 2018, Russian company Polyus, one of world’s leading 
gold producers, supplied by-product antimony from its Olimpiada mine equivalent to 15% of global mined 
antimony supply. 

World Reserves of antimony in 2019 were estimated at 1.5 million tonnes.  Australia’s JORC compliant reserves 
were 64,300 tonnes, with estimated total reserves in the order of 140,000 tonnes – the fourth largest reserves 
cited after China, Bolivia and Russia.   

Future Demand and Supply  

Roskill10 maintains a forecast of 1-2% per annum growth for non-metallurgical applications over the 2020s, 
which will be counterbalanced by a decline in metallurgical demand, leading to deceptively steady total 
demand.  However, importantly, Roskill believes the market may soon experience a fundamental 
shift.  Antimony enters the supply chain in two ways: primary mine production, and secondary recovery of 
antimonial lead.  By the mid-2020s, secondary supply from antimonial lead will be sufficient to meet 
metallurgical demand.  As such, little or no primary supply will be required for metallurgical applications, 
making the metallurgical side of the market effectively “self-sufficient”.  As a result, Roskill forecasts that the 
primary supply of mined antimony will then be entirely underpinned by non-metallurgical applications, 
specifically flame retardants.   

The outlook for non-metallurgical antimony demand is positive when considering construction and plastics 
trends.  With a modest growth in demand for antimony in non-metallurgical end uses expected, Roskill 
envisages that demand could start to outstrip current supply levels over the longer term.  However, potential 
additional by-product antimony supply from existing gold producers may keep the market in significant surplus 
for much of the next decade.  In addition, growing secondary supply from antimonial lead will provide a new 
potential antimony source over the second half of the 2020s. 

Prospects for Wide Bay Burnett Region   

Eidsvold Widbury, Belanda Mt Perry, Johan Hattingh, John Turner and Cheltenham Stone claim to be exploring 
for Antimony among other targets.   

Prospects for finding a commercial sized deposit based on the region’s metallogenic distribution is considered 
relatively low.  

2.3 Apatite 

Apatite is a group of phosphate minerals with similar chemical compositions and physical properties.  They 
are an important constituent of phosphorite, a rock mined for its phosphorus content and used to make 
fertilizers, acids, and chemicals.   

Geological Occurrence and Natural Abundance 

Apatite [Ca5(F,Cl)(PO4)3] is a highly insoluble Calcium-phosphate compound.  It is an accessory mineral in 
slightly to moderately weathered soils.  It may be inherited from igneous and metamorphic rocks as well as 
from some limestones.  

When rock contains phosphate components between 5 and 50% (by volume), it is phosphatic, and the name 
of the main lithology is used as a suffix (phosphatic limestone, phosphatic claystone, etc).  In addition, the 
dominant textural form of the phosphate components in a phosphorite can be used in defining the rock name 

                                                            
10 Roskill Information Services (UK) 2020  
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(e.g. peloidal2, phosphorite, coprolitic phosphorite, etc).  There are two main kinds of phosphate rocks 
deposits in the world: 

1. Sedimentary phosphate rocks: marine phosphate deposit, metamorphic deposit, biogenic deposit 
(bird and bat guano accumulation) and phosphate deposit as the result of weathering.  The 
sedimentary deposits contain the varieties of carbonate-fluorapatite that are collectively referred to 
as francolite.  The most common non-phosphatic accessory minerals associated with sedimentary 
phosphate rocks are quartz, clay and carbonates (calcite and dolomite).  Phosphate rocks of high 
concentration of phosphates (10 – 15% of P2O5) are called phosphorites. 

2. Igneous phosphate rocks: apatite is a common accessory mineral occurring in practically all types of 
igneous rocks (acid, basic or ultrabasic).  Depending on their origin (igneous or sedimentary), 
phosphate rocks have widely varying mineralogical, textural and chemical characteristics.   

Previous estimates of phosphate rock reserves range from 15,000 million metric tonnes (mmt) to over 
1,000,000 mmt, while estimates of phosphate rock resources range from about 91,000 mmt to over 1,000,000 
mmt.  Using the available literature, the reserves of various countries were assessed in terms of reserves of 
concentrate.  The International Fertiliser Development Center (IFDC) 11  estimate of worldwide reserve is 
approximately 60,000 mmt of concentrate.  The IFDC estimate of world phosphate rock resources is 
approximately 290,000 mmt.  This figure includes the unprocessed ore of the IFDC reserve estimate. If 
estimates of potential phosphate rock resources are included, the total world resources of phosphate rock 
may be about 460,000 mmt.  This resource estimate does not include estimates of phosphate 
reserves/resources from every country or known phosphate rock deposit in the world.  Many countries are 
incompletely explored.   

Apatite is found in Myanmar (Burma), Brazil, India, Kenya, Madagascar, Norway, Sri Lanka, South Africa, 
Mexico, Canada, Russia, and the United States. 

Australia has significant resources of phosphate rock which are predominantly sedimentary.  Phosphate Hill in 
Queensland is currently the only significant commercial producer. 

Uses 

Apatite is the main source of phosphorus.  Phosphorus was previously extracted from crystalline Apatite, but 
nowadays is extracted from deposits of Apatite-rich rock.  Apatite is essential in the manufacture of phosphate 
fertilizers and is very important in the chemical and pharmaceutical industries.  Apatite is also a popular 
collectors mineral, and some transparent gemmy violet and reddish forms are very much valued by collectors 
and command high prices. 

Phosphate rock minerals are the only significant global resources of phosphorus, a primary nutrient along with 
potassium and nitrogen.  Phosphorus, which is present in every living cell, both plant and animal, is the second 
most widely used fertilizer nutrient after nitrogen and fertilizers account for more than 90 per cent of total 
phosphate consumption.  The balance of phosphate consumption is divided between detergents, animal feed, 
and specialty applications such as food processing and metal treatment. 

Global Production  

Continued growth in world population translates into continued demand for phosphate fertilisers for use in 
agriculture.  Phosphate products are also used in animal feeds, as a leavening agent in baking powder and 
flour, as an additive to beverages and in pharmaceuticals.  Industrial uses include water softening, rust 
proofing, fire proofing, in insecticides and detergents, and for the manufacture of elemental phosphorus. 

Future Demand and Supply  

                                                            
11 Van Kauwenbergh, S.J. 2010, World Phosphate Rock Reserves and Resources. International Fertiliser Development Center (IFDC). Found at: 
https://pdf.usaid.gov/pdf_docs/Pnadw835.PDF 

https://pdf.usaid.gov/pdf_docs/Pnadw835.PDF
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Based on the data gathered, collated and analysed for this report, there is no indication that a "peak 
phosphorus" event will occur in 20-25 years.  IFDC estimates of world phosphate rock reserves and resources 
indicate that phosphate rock of suitable quality to produce phosphoric acid will be available far into the future. 

Prospects for Wide Bay Burnett Region   

Apatite in the Wide Bay Burnett is predominantly a mineral which has been mined in conjunction with other 
minerals and sold.   

For general use in the fertiliser industry, phosphate rock or its concentrates preferably have levels of 
approximately 30% phosphorus pentoxide (P2O5), reasonable amounts of calcium carbonate (5%), and less 
than 4% combined iron and aluminium oxides.  Worldwide, the resources of high grade ore are declining, and 
the beneficiation of lower grade ore by washing, flotation and calcining is becoming more widespread. 

Goondicum Apatite contains between 30% – 34% P2O5 and can be further upgraded to 40% P2O5 making it one 
of the highest Phosphorus content phosphate rock products in the world.  Goondicum Apatite also contains 
very low levels of impurities such as cadmium and arsenic making it an ideal feedstock for the manufacture of 
organic fertilizer.  Organic fertilizer is a compelling story which sees the traditional chemical fertilizers replaced 
by specially manufactured organic products which help re- build the soils microbiology and carbon content 
leading to production of higher yielding, healthier agricultural outputs.   

Global phosphate rock production is up to 200 million tonnes per year.  Goondicum is anticipated to produce 
and sell up to 50 ktpa of apatite if/when production restarts.   

The Wateranga Project also includes Apatite.  

2.4 Bauxite 

Bauxite is a complex mixture of aluminium and iron oxides and silicates formed as a result of the weathering 
of aluminium and iron rich rocks and the redistribution of the minerals by large seasonal fluctuations in the 
water table.  The aluminium-iron rich upper horizon is often in the form of red brown pisolite (pea) gravels up 
to a few metres deep, whilst the lower horizons comprise leached white clay deposits rich in kaolinitic clay.  

Geological Occurrence and regional relevance 

Bauxites are prevalent in tropical areas such as Cape York which have a large seasonal variation in the water 
table from the summer monsoon to winter dry periods.  They also occur on elevated plateaux in more 
temperate areas such as the Wide Bay Burnett.  The main aluminium minerals are gibbsite and boehmite.  The 
bauxites in the Wide Bay Burnett region are believed to be predominantly the better quality gibbsite 
mineralogy.   

Natural abundance 

World bauxite resources are estimated at between 55 billion to 75 billion tonnes.  Australian production in 
2019 was estimated at 100 million metric dry tons, with JORC compliant reserves of 2.2 billion tons and overall 
reserves estimated at 6 billion tons.  Only Guinea holds more reserves than Australia.   

Uses 

Depending on quality, the ore is used for aluminium production (the metallurgical bauxites) or for production 
of refractory materials, chemicals or cements (the non-metallurgical bauxites).  The main determinant of 
quality is the silica content, the lower the silica content, the higher the quality. 

Bauxite is the only raw material used in the production of alumina on a commercial scale although clay is 
technically a feasible source of alumina, as is synthetic mullite produced from kaolin, bauxitic kaolin, kyanite 
etc.   
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Aluminum is a relatively young material since it was discovered and named in 1808 and yet today its 
production volume exceeds that of all other nonferrous metals combined.  It is malleable and ductile, and its 
melting point at 660°C is among the lowest of the metals.  The Hall–Héroult electrochemical process developed 
in 1886 is still the only industrial process used to produce over 40 million tons of pure aluminium metal 
annually. 

The Bayer process is used to produce over 90% of the world alumina production and has been the primary 
way of making alumina.  It is carried out in four steps.  First, after the bauxite is crushed, washed and dried, it 
is dissolved with caustic soda at high temperatures.  Next, the mixture is filtered to remove the impurities, 
called “red mud,” which is properly discarded.  The remaining alumina solution is transferred to tall tanks 
called precipitators.  In the precipitator tank, the hot solution starts to cool and aluminum hydroxide seeds, 
very small particles, are added.  The aluminum hydroxide seeds stimulate the precipitation of solid aluminum 
hydroxide crystals.  The aluminum hydroxide settles at the bottom of the tank and is removed.  Finally, the 
aluminum hydroxide is washed of any remaining caustic soda and heated to remove excess water.  After this 
process, alumina (aluminum oxide) emerges as a fine white powder.  The Bayer process gained importance in 
the aluminium production industry when combined with the Hall–Héroult electrolytic process.  With the two 
processes combined, bauxite ore can be processed into alumina, which is then converted into aluminium. 12    

It requires about 4 tonnes of bauxite to produce 2 tonnes of alumina and it takes almost 2 tonnes of alumina 
to produce 1 tonne of aluminium metal. The two largest operating costs per tonne of alumina in Bayer plants 
are bauxite and fuel/energy.  The Bayer process is used for the extraction of aluminum hydrate from the 
bauxite ores with the mass ratio of alumina to silica (A/S) above 9.   

Advances in production techniques are opening opportunities for the processing of lower grade and high silica 
bauxites through a range of processes including desilification prior to processing and managing the silica 
content through post processing of the output.  In addition, non Bayer processes such as sinter are used at 
some refineries. 

Whilst to date, direct shipping bauxites have generally been 50% or more Al2O3, markets are opening for 
bauxites as low as 30% Al2O3, and higher silica content. 

Global Production  

In the global market of Bauxite Mining, the top 5 Bauxite Mining countries are Australia, China, Guinea, Brazil 
and India.  They held an 86% share in the total production of Bauxite globally in 2017.  The top 5 Bauxite 
consuming countries are China, Brazil, Australia, India and Russia.  These countries held 81% share in total 
Bauxite consumption in 2017.13  Australia is the world’s largest producer of bauxite accounting for about 30% 
of global production.   

Future Demand and Supply  

Notwithstanding competition from substitutes for aluminium such as carbon fibre in many products, the 
medium term future demand for aluminium is positive after 2021.  (A temporary slowdown due to COVID may 
reduce Chinese demand for aluminium in the short run as China accounts for 57% of global aluminium 
consumption.)  Australian Alumina prices are forecast to be approximately US$305 a tonne (FOB) in 2021. 

                                                            
12Sourced from The Aluminium Association (North America) found at  https://www.aluminum.org/industries/production/alumina-refining 
13 Source: https://www.globalminingreview.com/exploration-development/18092019/bauxite-mining-market-to-2026/  

https://www.globalminingreview.com/exploration-development/18092019/bauxite-mining-market-to-2026/
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Figure 5: World aluminium and alumina prices. 

Prospects for Wide Bay Burnett Region   

There are three deposits of bauxite delineated in the study area, including Binjour and Toondoon (ABx).  ABx 
is planning to sell product to a low temperature refinery in southern China.   

Iron Ridge announced a maiden JORC compliant Inferred Resource of 54.8Mt of bauxite for its Monogorilby 
project with total aluminium content of 37.5 % Al and 8.5 % total Silica and 3.8 -5% titanium.  Several different 
processes have been developed to process bauxites with high silicon including pre-processing to remove 
silicon, and soda lime sintering.  Bauxites of up to 20% silicon are therefore able to be processed at some 
specific refineries such as the one in Tianshan (China) with which Abx has an MOU. 

2.5 Bismuth (Bi) 

Bismuth is a brittle, crystalline, white metal with a slight pink tinge. It has a low melting point and a high density 
approaching that of lead. 

Geological Occurrence and Natural Abundance 

Bismuth14 ranks 65th in elemental abundance in the Earth’s continental crust, at an estimated 85 parts per 
billion by weight (much less than 0.001%).  World reserves of bismuth are usually estimated based on the 
bismuth content of lead resources because bismuth production has most often been a by product of 
processing lead ores.  Bismuth production is also a by product of tungsten and other metal ore processing.  
Among the heavy metals, it is the heaviest and the only non-toxic. 

Bismuth ores are mostly associated with ores of molybdenum, tungsten, tin, and magnetite, and to a lesser 
extent, lead, copper, cobalt, nickel, gold silver and arsenic. 

Uses 

Bismuth has a wide variety of metallurgical applications including as an additive to enhance metallurgical 
quality in the foundry industry and as a nontoxic replacement for lead in brass, solders etc.  It is also widely 
used in cosmetic, laboratory, pharmaceutical applications and in the manufacture of ceramic glazes, 
crystalware and pearlescent pigments.  In 2019, a stable bismuth-based perovskite oxide semiconductor was 
discovered that could potentially be used in thin-film solar technology.  

Bismuth compounds can be replaced in pharmaceutical applications by alumina, antibiotics, calcium 
carbonate, and magnesia.  Titanium dioxide-coated mica flakes and fish-scale extracts are substitutes in 
pigment uses.  Cadmium, indium, lead, and tin can partially replace bismuth in low-temperature solders.  
Resins can replace bismuth alloys for holding metal shapes during machining, and glycerine-filled glass bulbs 
can replace bismuth alloys in triggering devices for fire sprinklers.  Free-machining alloys can contain lead, 
selenium, or tellurium as a replacement for bismuth.  Bismuth is an environmentally friendly substitute for 

                                                            
14 The ore minerals of bismuth are: native bismuth, bismuthinite (Bi2S3 containing 83% Bi), bismutite (Bi-carbonate with up to 80% Bi) and bismuth 
(bismuth ochre, Bi2S3 with up to 90% Bi). 
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lead in plumbing and many other applications, including fishing weights, hunting ammunition, lubricating 
greases, and soldering alloys. 

Bismuth has the unusual property of expanding as it cools. 

Global Production  

Refinery production globally in 2019 was estimated at 19,000 tonnes.  Locally, at a Brisbane based plant, 
bismuth and antimony are available - Bismuth is available in slabs of approximately 15kg.  This is a necessary 
component of the low-melting or fusible alloys.  Small quantities are available as chunks broken from the slab. 
Bismuth has become popular for making bismuth crystals as seen on videos on internet.  It can be remelted 
and cast again, so often just 500 grams or 1 kg is enough for this purpose, priced at $65 p/kg incl GST.15  

Future Demand and Supply  

Austrade cites Australia’s geological potential for Bismuth as moderate, with a market value globally of $USD 
69 million.   

Prospects for Wide Bay Burnett Region   

John Turner reports exploring for Bismuth, whilst Biggenden Mine historically produced Bismuth, suggesting 
it may be in the area.    

Most of Queensland’s production originated from the Biggenden and Chillagoe districts. The Mount 
Biggenden mine, about 5 km west of Biggenden on the Maryborough–Gayndah railway, has been the largest 
individual bismuth producer in Australia. The deposit was discovered in 1888.  

Bismuth is recorded from the Biggenden Mine in the form of Bismuthinite and native Bismuth, largely as an 
accessory mineral.   

 

 
Queensland Mining Journal, 1937, 15 September, page 327 

The deposit consists of seven major magnetite–calcite lenses in a contact metasomatic sequence of 
hornfelsed volcanic and sedimentary rocks of the Lower Permian ‘Biggenden beds’, now assigned to the 
Gympie Group.  The ore lenses are in close proximity of a major shear, bounding some Permian limestone 
and the Triassic Degilbo Granodiorite intrusion.   

                                                            
15 See https://www.northernsmelters.com.au/antimony  

https://www.northernsmelters.com.au/antimony
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2.6 Coal 

Coal formation began during the Carboniferous Period - known as the first coal age - which spanned 360 million 
to 290 million years ago.  The build-up of silt and other sediments, together with movements in the earth's 
crust - known as tectonic movements - buried swamps and peat bogs, often to great depths.  With burial, the 
plant material was subjected to high temperatures and pressures.  This caused physical and chemical changes 
in the vegetation, transforming it into peat and then into coal.  Further detail is provided at Types of Coal on 
page 109.   

Metallurgical coal differs from thermal coal, which is used for energy and heating, by its carbon content and 
its caking ability.  Caking refers to the coal's ability to be converted into coke, a pure form of carbon that can 
be used in basic oxygen furnaces.  Bituminous coal—generally classified as a metallurgical grade—is harder 
and blacker and contains more carbon and less moisture and less ash than low-rank coals.16   

Hard caking coals (HCC) like anthracite have better coking properties than semi-soft coking coals, allowing 
them to garner a higher price.  Australian HCC is regarded as the global benchmark.  PCI (pulverised coal 
injection) coal is sometimes classified as coking coal and can be is used as a source of energy in some 
steelmaking processes.  It doesn’t cake so requires additional processes to be used in some blast furnaces. 

Geological Occurrence and Natural Abundance  

Coal reserves are available in almost every country worldwide, with recoverable reserves in around 70 
countries.  The biggest reserves are in the USA, Russia, China, Australia and India.  There are an estimated 1.1 
trillion tonnes of proven coal reserves worldwide.  This means that there is enough coal to last us around 
150 years at current rates of production.  In contrast, proven oil and gas reserves are equivalent to around 50 
and 52 years at current production levels.17  

The Wide Bay Burnett region has three coaliferous basins within its boundaries; the Tarong Basin south of 
Kingaroy, the Maryborough Basin in coastal areas from North of Bundaberg to Maryborough, and the Mulgildie 
Basin in the Monto area.  The coals in the Tarong and Mulgildie basins are thermal coals whilst the coal in the 
Maryborough Basin achieve coking coal quality, although often occurring in thin seams.18   

Uses 

Coal is primarily used for the generation of electricity, and in the manufacture of steel.  Smaller amounts are 
also used in cement manufacture, and other industries.  

Global outlook for coal  

In recent years, thermal coal’s share of global electricity generation has been declining – down from a peak in 
2007 of a little over 41 per cent, to 38 per cent in 2018.19  A key driver of this decline has been increased global 
competition from less carbon-intensive energy sources, supported by lower gas prices and falling renewable 
energy costs. 

Demand for metallurgical coal has increased strongly since the early 2000s, driven by the rapid increase in 
steel production in China, which became the world’s largest steel producer in the early 2000s.  Indian demand 
for metallurgical coal has also increased strongly since the mid 2000s alongside rapid growth in its domestic 

                                                            
16 Bell, Terrence, 15/7/2019, The Balance: What You Should Know About Metallurgical Coal. Found at: https://www.thebalance.com/what-is-
metallurgical-coal-2340012   
17 World Coal Association, (nd), Where is coal found? Found at: https://www.worldcoal.org/coal/where-coal-found 
18 Department of Natural Resources and Mines 2003 Queensland Coals Physical and Chemical Properties Colliery and Company information 14th 
edition Brisbane Qld. 
19 Michelle Cunningham, Luke Van Uffelen and Mark Chambers, September 2019, RBA Bulletin “The Changing Global Market for Australian Coal” 

https://www.thebalance.com/what-is-metallurgical-coal-2340012
https://www.thebalance.com/what-is-metallurgical-coal-2340012
https://www.worldcoal.org/coal/where-coal-found
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steel industry; because India has limited domestic reserves of metallurgical coal, demand has been met by 
imports. 

Looking ahead, rising demand from South-East Asia is likely to be concentrated in mid-quality thermal coal.  

 
Figure 6: Global Coal Production.20 

The Reserve Bank of Australia comments21: 

The outlook for thermal coal demand will largely depend on how energy generation evolves and, in particular, 
how fast renewable and alternative electricity generation displaces coal-powered generation.  Meanwhile, 
global metallurgical coal demand will largely be driven by global growth in steel production and changes in 
steelmaking technologies.  

In the long run, there is considerable uncertainty around the outlook for coal consumption.  Demand will 
depend on many factors that are difficult to forecast, including the pace of economic growth in developing 
economies, changes in the cost and capabilities of different technologies (particularly for renewable energy 
and steel production), and changes to government policies. 

Prospects for Wide Bay Burnett Region 

The Meandu mine is the only operating coal mine in the region, and the thermal coal from this mine is used 
exclusively for the adjoining Tarong power station.22  Other resources that have been delineated to date are 
small or niche resources.  The Colton Coal project is a 0.5 Mt pa coking coal project.  The Fox Coal project at 
Bundaberg has been granted an MDL, however a mining program has not been defined at this date.  The 
Macarthur/Peabody project at Monto development was stopped by the Macarthur board in 2003 as the 
project was deemed to be uneconomic both for the proposed Stage 1 and Stage 2.  The thermal coal deposits 
near Monto in the Mulgildie Basin and in the Tarong basin near Nanango are reasonably well defined and sized 
deposits but suffer from access to adequate infrastructure as well as a highly competitive and volatile thermal 
coal market.  

 
                                                            
20 ibid 
21 ibid 
22 Approximately 5.75 million tonnes of thermal coal production predicted by the operators of Meandu, Downer for 2019/20 year for consumption by 
the nearby Tarong Power stations. 
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2.6.1.1 Types of Coal 

The degree of change undergone by coal as it matures from peat to anthracite is known as coalification. 
Coalification has an important bearing on coal's physical and chemical properties and is referred to as the 
'rank' of the coal. 

There are four major types (or “ranks”) of coal. 
• Anthracite: The highest rank of coal.  It is a hard, brittle, and black lustrous coal, often referred to as 

hard coal, containing a high percentage of fixed carbon and a low percentage of volatile matter. 
• Bituminous: Bituminous coal is a middle rank coal between subbituminous and anthracite.  Bituminous 

usually has a high heating (Btu) value and is the most common type of coal used in electricity 
generation.  Bituminous coal appears shiny and smooth when you first see it, but look closer and you 
may see it has layers. 

• Subbituminous: Subbituminous coal is black in color and dull (not shiny) and has a higher heating value 
than lignite. 

• Lignite: Lignite coal, aka brown coal, is the lowest grade coal with the least concentration of carbon. 

 
Figure 7: Coal rankings.23 

Demand for higher-quality metallurgical coal has increased following reforms in China’s steel industry, 
including the closure of inefficient steel mills (that typically used lower-quality inputs) and stricter 
environmental standards.  Improved steel margins have also supported demand for higher-quality inputs in 
recent years, which has contributed to a price premium for higher-grade coking coal.  

In the case of thermal coal, the price premium for higher-quality coal widened over recent years, in part 
because of more countries pursuing more stringent environmental targets.  This contributed to the premium 
for Newcastle high-quality coal (6,000 kcal/kg) over lower-grade Newcastle coal (5,500 kcal/kg) widening to 
over US$50/t in mid 2018, compared with its long-run average of around US$17/t.  Meanwhile, there had also 
been fairly limited growth in global supply of higher-quality coal, whereas supply of lower-quality coal had 
been increasing at a faster pace.  Over the past year, the premium for higher-quality thermal coal has 
decreased.  In part this is because some countries have substituted towards cheaper natural gas and because 
of an increase in renewable generation.  Looking ahead, rising demand from South-East Asia is likely to be 
concentrated in mid-quality thermal coal.  

There are a number of parameters used to measure the quality of both thermal (steaming) coal and coking 
coal.  For thermal coals these include the specific thermal energy value (kCal/kg), ash content.  Good thermal 
coals have a specific energy value of over 6000kCal/kg and ash contents 10 -15 % or less.  For instance, the 
Newcastle standard thermal coal, the world standard has a specific energy of 6000 kCal/kg or greater, and 18 
                                                            
23 Riversdale Resources, (nd) About Coal. Found at: http://www.rivresources.com/site/PDF/1183_0/AboutCoal 

http://www.rivresources.com/site/PDF/1183_0/AboutCoal
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% ash or less.  In addition, factors such as the sulphur and nitrogen content of the coals are now becoming 
increasingly important to customers trying to reduce emissions of sulphur dioxide and oxides of nitrogen.   

The thermal coals of the Tarong Basin currently being mined in Meandu are relatively low in specific energy at 
5030 kCal/kg with an ash content of 30 % unwashed.  This ash content is somewhat elevated and consistent 
with the fairly high ash content of the unwashed raw product from the basin but is suitable for the captive 
power station.  Partly compensating for this is a low sulphur content of 0.03 % sulphur.  The coals of the 
Mulgildie Basin, on the basis of more limited testing, appear to be higher quality with a specific energy of 6700 
kCal/kg and ash content of 10%.  The sulphur content is slightly higher at 0.06%.  Consequently, the coals of 
the Mulgildie Basin near Monto are likely to be of better quality for export, provided the sulphur content is 
acceptable or can be addressed.  

There are a number of tests which are performed on coals to determine their quality for coking or various 
metallurgical circumstances.  One of the key initial parameters which broadly predict suitability for coking is 
its ability to swell and pass through a plastic stage or cake as expressed by the crucible swelling number (CSN).  
Other tests include petrographic techniques which determine the reflectance of the vitrinite macerals (organic 
components) which characterise the coals expressed as the Mean Maximum Vitrinite Reflectance number.  
High CSNs, of the order of 8 or 9 are considered to predict suitability for a high quality coking coal and, as a 
rule of thumb, coals which are brighter are likely to be more suitable for coking.   

The coals of the Maryborough Basin are Cretaceous in age and thus younger than the coals in the Bowen Basin.  
There are few test results available for the coals of the Maryborough Basin but the coals of the Tiaro and 
Burrum coal measures are bituminous coals which range from coking to thermal in quality.  Whilst the coals 
suffer by comparison in thickness and quality with the Bowen Basin coals, they are suitable for metallurgical 
purposes.   

2.7 Cobalt (Co) 

Cobalt is considered one of the critical minerals in the transition to renewable energy.  It is a metal that occurs 
naturally in rocks, water, plants, and animals.  At low levels, it is beneficial to human health and is a component 
of vitamin B12.  

Geological Occurrence and Natural Abundance 

Cobalt reserves worldwide were estimated in 2019 at approximately 7 million tonnes. The vast majority of 
these resources are in sediment-hosted stratiform copper deposits in the Democratic Republic of Congo 
(Kinshasa) and Zambia, nickel-bearing laterite deposits in Australia, magmatic nickel-copper sulphide deposits 
in mafic and ultramafic rocks in Australia, Canada, Russia and the United States.  1.2 million tonnes of reserves 
are found in Australia.  JORC Compliant reserves were 310,000 tonnes.  70% of Australian deposits occur in 
Western Australia, followed by Queensland with 15%.   

Uses 

Cobalt is a metal used in numerous commercial, industrial and military applications.  On a global basis, the 
leading use of cobalt is in rechargeable lithium-ion, nickel-cadmium and nickel-metal hydride battery 
electrodes.  Cobalt use has grown rapidly since the early 1990s, with the development of new battery 
technologies and an increase in demand for portable electronics such as cell phones, laptop computers and 
cordless power tools.  Superalloys, used to make parts for gas turbine engines, are another major use for 
cobalt. Cobalt is also used to make catalysts for the petroleum and chemical industries; cemented carbides 
(also called hard metals) and diamond tools; corrosion- and wear-resistant alloys; drying agents for paints, 
varnishes and inks; dyes and pigments; ground coats for porcelain enamels; high-speed steels; magnetic 
recording media; magnets; and steel-belted radial tires.  Cobalt is also used to produce gas to inflate airbags. 
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Global Production  

Australia saw a small increase in cobalt production from 2018 to 2019, with output rising from 4,880 tonnes 
to 5,100 tonnes.  It is most often produced in Australia as a by-product of copper and nickel mining.  

As the Democratic Republic of Congo (DRC) becomes increasingly challenging for miners and investors (due in 
part to issues with human rights/exploitation and sovereign risk) Australia may benefit.   

Future Demand and Supply  

Austrade has recognised Cobalt as one with high geological potential in Australia.  The long term outlook for 
cobalt is strong, with growth in demand of products that incorporate cobalt, such as the “new economy” 
products.  By 2025, there are expected to be 10 million electric vehicles (EVs) globally and consumption of 
cobalt in EVs will reach 70,000 tonnes, versus about 30,000 tonnes now (2020).  As an example, changes to 
China’s electric vehicle subsidy rules forced a shift to more cobalt-based batteries for increased energy 
capacity and, consequently, a scramble to secure stocks by battery manufacturers and original equipment 
manufacturers. 

Cobalt supply is dominated by a few large producers.24  The biggest of these is Switzerland-based Glencore, 
which had excess stocks throughout 2019 and the global market was in surplus for most of that year.  But this 
is changing.  Katanga output was supposed to be higher at this point in its life cycle, but ramp-ups were delayed 
because of impurities in production.  The mine is not expected to be fully operational until 2021.  The world's 
second-largest mine, China Molybdenum's Tenke site in the DRC, has no plans to increase production. 

In August 2019, Glencore advised it would close its Mutanda (DRC) mine for at least two years from the end 
of 2019 due to low cobalt prices, meaning there will be 25,000 tonnes less from that project.  However, 
Glencore’s Katanga project in the DRC will almost double in output to 27,000 tonnes.  Three-month cobalt 
prices on the London Metal Exchange fell to $26,000 in August 2019, down by around one-third from the start 
of 2019, as new supply overwhelmed the market, but rebounded to $36,000 in part as a result of the Mutanda 
closure. 

Roskill forecast significant cobalt demand growth over the next decade, with the market expected to roughly 
double in size.25  Market Research Future26 also forecast that the global cobalt market is projected to witness 

                                                            
24 The prominent players in the global cobalt Umicore (Belgium), Glencore (Switzerland), Jinchuan Group International Resources Co.  Ltd (Hong 
Kong), Huayou Cobalt Co., Ltd (China), Freeport Cobalt (Finland), Sherritt International Corporation (Canada), BHP (Australia), Eramet (France), Vale 
(Brazil), Votorantim Metais SA (Brazil), and Sumitomo Corporation (Japan), among others. 
25 Roskill, 30/9 2019. Cobalt: Outlook to 2030. 
26 Market Research Future, September 2019. Global Cobalt Market. 

Figure 8: Cobalt demand by industry. Image courtesy of Taruga Minerals. 
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robust growth at a compound annual growth rate of over 8% to reach a market value of around USD 13.6 
billion by the end of 2027.   

Reductions in reliance on lithium-ion batteries and a reduction in aerospace manufacturing may impact 
adversely on cobalt demand.27  Conversely, lowering production from DCR, Brazil or other areas may positively 
influence Australian supply.   

With respect to Queensland based resources, Australian Mines Limited (ASX:AUZ) has started production runs 
at its demonstration plant in Perth to supply battery-grade nickel sulphate and cobalt sulphate crystals to 
potential off-takers.  This series of production runs will facilitate discussions with potential offtake partners to 
secure binding offtake agreement(s) and financing for the 100%-owned Sconi Cobalt-Nickel-Scandium Project 
in North Queensland.28  The project is estimated to produce around 1.4 million tonnes of nickel sulphate and 
209,000 tonnes of cobalt sulphate over its 30+ year mine life. 

Prospects for Wide Bay Burnett Region   

Aus Tin’s Mt Cobalt project is included as an exploration project by Austrade and is within the Wide Bay Burnett 
Region.  In May 2019, Aus Tin Mining provided an update in relation to their Mt Cobalt cobalt-nickel project 
and noted that they will also examine the results of the 2018 drilling program against the Silver Valley prospect 
(also located within EPM 19366) located two kilometres south-east of Mt Cobalt.  (Further details provided in 
Mt Cobalt summary).  In 2018, Aeon Metals announced its highest cobalt and copper grades ever from the 
PY3 prospect, which is part of its Walford Creek project in North Queensland near Mt Isa.  Austrade’s 2019 
Critical Minerals Projects in Australia recognises Walford Creek and also the Mt Cobalt Project as a 
development project.29  Walford Creek is designated by Aeon Metals as their flagship project currently and is 
not within the Wide Bay Burnett region.   

AEON Metals note that the 7B project is prospective for cobalt.   

Auburn Resources has identified nickel-copper-cobalt soil anomalies overlying rocks to the northwest of the 
Hawkwood station in EPM 25948 and EPM 26245.   

2.8 Copper (Cu) 

Copper, the “red metal,” was the first metal used by humans more than 10,000 years ago; it was one of the 
most important materials in the development of civilization.  The alloying of copper with tin to form a harder, 
stronger and more readily cast metal, gave rise to the Bronze Age.  Copper is the third-most-used metal in the 
world after iron and aluminium, and new uses for it continue to be developed. 

Geological Occurrence and Natural Abundance  

Because copper reacts readily with other substances, it can be formed in a variety of ways in the Earth's crust. 
It is often found in deposits with other metals such as lead, zinc, gold and silver.  By far the largest amounts of 
copper are found in the crust in bodies known as porphyry copper deposits. 

                                                            
27 Another major driving factor for the market growth is the increasing use of cobalt for metallurgical uses primarily in high-temperature 
alloys (superalloys). The predominant user of superalloys is in the gas turbine industry, wherein elevated temperature strength and resistance to 
thermal oxidation are important for material consideration. Cobalt-based superalloys are widely used in the manufacture of jet turbines and 
industrial gas turbines (for power generation applications). With the healthy growth of the aerospace industry, the demand for aerospace engines 
and thus cobalt-based superalloys is expected to increase in the coming years.  
Another application of cobalt-based alloys is in the production of cemented carbides to make hard alloys used in drilling tools. Cobalt can deliver wear 
resistance when used in castings and forging processes. Thus, the growing use of drilling tools in the construction and transportation industry is 
expected to favour the market growth during the review period. 
28 On April 14 the company received firm commitments for a share placement to raise $1.45 million before costs, which represents a "strong 
endorsement" of the company's battery metals strategy.   (Source: https://www.proactiveinvestors.com.au/companies/news/919646/australian-
mines-identifies-14-new-nickel-and-cobalt-targets-within-sconi-project-919646.html )  
29 See Austrade, (March 2019) Critical Minerals Projects in Australia, p13 

https://www.proactiveinvestors.com.au/companies/news/919646/australian-mines-identifies-14-new-nickel-and-cobalt-targets-within-sconi-project-919646.html
https://www.proactiveinvestors.com.au/companies/news/919646/australian-mines-identifies-14-new-nickel-and-cobalt-targets-within-sconi-project-919646.html
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Australia has significant reserves of copper, estimated at 87 million tonnes in 2019, approximately 10% of total 
world reserves.  JORC compliant reserves for Australia were 23 million tonnes.   

Uses 

Copper and copper alloy are flat-rolled sheets of copper and its alloys, which are obtained by various 
techniques, which includes rolling, hammering, and electrolysis.  Among copper and copper alloy foils, copper 
alloy foils are widely consumed due to its exclusive properties such as conductivity, malleability, flexibility, and 
others.  These foils are available in various thickness ranging from 0.025 mm to 5 mm, depending on their end-
use application.  Copper and copper alloy foils have applications among several industries, of which the 
electronics30 and construction industries are the most dominant.  The other end users of copper and copper 
alloy foils include transport, consumer goods, and industrial machinery.  Copper sulphate is used as a fungicide 
to stop plant roots from blocking drains and sewerage systems.  The blue-green colour of treated timber is the 
result of copper naphthanate and copper-chrome-arsenate which have been introduced under pressure to 
help protect the wood from borers.  Copper is also used for making coins and scientific instruments as well as 
in decorative applications. 

Global Production  

Australia has several copper mines which are of world significance, including the Mt Isa copper-lead-zinc 
deposit in Queensland and the Olympic Dam copper-uranium-gold deposit in South Australia which is mining 
out one of the largest copper-bearing deposits in the world.  Other examples of important copper resources 
are at the Prominent Hill and Carrapateena copper-gold deposits in South Australia, Northparkes copper-gold, 
CSA copper-lead-zinc and Girilambone copper deposits in New South Wales, the Ernest Henry, Osborne and 
Mammoth copper deposits and copper-gold deposits at Selwyn in Queensland.  Copper mines at Golden Grove 
and the Nifty in Western Australia closed in late 2019. 

There are also a number of mine life extension projects underway, which are expected to come online over 
the medium term.  These include Newcrest’s Telfer and Sandfire’s DeGrussa projects.  Havilah Resources’ 
Kalkaroo project, which is Australia’s largest undeveloped open pit copper deposit, is also being investigated.  
Greenfield exploration projects, such as BHP’s Oak Dam project in South Australia, are currently under review. 

Development of these projects will depend on improving world prices.  Strong gold prices and booming gold 
production are also likely to have positive flow-on effects in areas where copper is co-produced. 

Future Demand and Supply  

Market Futures Report forecast the Global Copper & Copper Alloy Market is expected to grow with a CAGR of 
over 6.2% over the next five years.31  Asia-Pacific is the largest market for copper & copper alloy due to 
increasing demand in construction in the region, coupled with the growing awareness of the consumers 
towards portable electronics and its increasing demand across the region.  The developing countries such as 
China, India, Japan, South Korea, and other South-East Asian countries are investing heavily towards 
construction activities, which is likely to fuel the demand for the copper & copper alloy market. 

Australian Government forecasts note that while the impacts of COVID-19 are still evolving, lower copper 
consumption in China over the start of the year could facilitate China’s full year consumption growth to be 
negative in 2020.  Therefore copper prices have been revised down in 2020 to a spot price forecast average of 
US$5,990 a tonne.  However, over the rest of the outlook period to 2025, rising consumption and constrained 
production are expected to drive inventories lower and result in a modest recovery in copper prices.  Prices 
are projected to increase at an average rate of 2.0 per cent a year, to reach US$6,900 a tonne by 2025, in real 
terms. 

                                                            
30 There is about 15 grams of copper in a mobile phone and recently copper has been replacing aluminium in computer chips.  
31 Market Research Futures, September 2019. Global Copper and Copper Alloy Foils Market. 
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Prospects for Wide Bay Burnett Region   

Mt Cannindah have a copper resource with potential.  ActivEX with its Esk and Coulstoun Projects also indicate 
possibly reasonable copper quantities.  BK Exploration may also be looking at copper, as Dynasty Gold 
(Kabunga), Hawkwood and Copper Queensland also are.  

AEON Metals Greater Whitewash, 7B, and Ben Hur projects includes copper resources.  Queensland Ores 
Holdings also has copper identified on their Coonambula project.  The ARx project Coonambula Resources also 
reports copper, as does Auburn Resources Three Sisters, Calgoa. Queensland Minerals Kildare project is also 
exploring for copper, as is Iron Ridge’s Quaggy nickel-copper project.   

2.9 Diatomite 

Diatomite, also known as diatomaceous earth, is the naturally occurring fossilized remains of 
diatoms.  Diatoms are single-celled aquatic algae.  They belong to the class of golden brown algae known as 
Bacillariophyceae.  Diatomite is a near pure sedimentary deposit consisting almost entirely of silica.  The 
Greeks first used diatomite over 2,000 years ago in pottery and brick. 

There are many diatomite deposits throughout the world, but those of high-purity which are commercially 
viable are rare.  

Geological Occurrence and Natural Abundance 

The term diatomite is applied both geologically and commercially to the nearly pure sedimentary 
accumulation of diatom frustules—the microscopic skeletons of unicellular aquatic algae belonging to the 
class of golden brown algae, Bacillariophyceae.  The sediments are fine-grained, highly siliceous, and consist 
primarily of amorphous opaline silica with only minor amounts of organic residue, secondary minerals, and 
co-deposited non diatomaceous or crystalline clastic debris. 

The US Geological Survey describes world reserves of Diatomite as “Large.”   

Uses 

The properties which make diatomite valuable include low density, high porosity, high surface area, 
abrasiveness, insulating properties, inertness, absorptive capacity, brightness, and high silica content.  
Diatomite has a wide variety of uses, and is a component in hundreds of products, or vital to the manufacturing 
process of thousands more. 

Because of its porosity, diatomite has been used extensively as a filter for a variety of purposes, from beer and 
wine to oils and greases.  Similarly, diatomite is used to filter impurities from water to produce drinkable 
(potable) water.  In this situation, the diatomite removes bacteria, protozoa and viruses.  

The oldest use of diatomite is as a very mild abrasive and for this purpose has been used in toothpaste and 
metal polishes.  It is also used in paper, paint, brick, tile, ceramics, plastics, soaps, detergents and other 
products as a filler.  

Diatomite has also found value as an insulating material in high-temperature mechanisms like furnaces and 
boilers. It has also proven effective as a sound insulator. 

Diatomite is also used in agriculture – it reduces chemical use by stimulating natural plant defences against 
common pests and diseases; Increases plant tolerance of environmental stress- drought, water-logging, high 
and low temperatures and salinity; increases crop yields and quality because of more efficient photosynthesis 
and improvements in plant and soil health. 

Diatomaceous earth is amorphous silica, and should not contain crystalline silica.  Crystalline silica is dangerous 
to inhale and must not be consumed by humans, animals, or used on gardens and agricultural crops.  Recent 
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news reports have highlighted the dangers of "silica" - this is referring to crystalline silica which comes from 
building products when cut or abraded and not natural amorphous silica.    

Historically, diatomite was also used widely as “kitty litter.”  

Global Production  

The global diatomite market is highly fragmented with large number of global and regional players.32  Global 
mine production in 2019 was estimated at 2.9 million tonnes.  The United States was the leading producer of 
diatomite, accounting for an estimated 34% of total world production.   

Future Demand and Supply  

Whilst materials can be substituted for diatomite in some applications, it has unique properties that assure it 
of continued use in many areas.  Perlite and silica sand for example compete for filtration.  Transportation 
costs will continue to determine the maximum economic distance that most forms of diatomite may be 
shipped and still remain competitive.  The global diatomite market is estimated to be valued at USD 1.86 Bn 
by 2025; growing at a Compound Annual Growth Rate of 5.0% over the forecast period from 2019 to 2025.  
The demand for diatomite is driven by its growing demand from end user segments such as the food & 
beverage industry.33  The global diatomite market is a highly fragmented market with large number of global 
and regional players. 

Prospects for Wide Bay Burnett Region   

Queensland has several diatomaceous earth deposits which are being commercially worked including Mt 
Garnet in North Queensland and Mt Sylvia (near Gatton) as well as other historic deposits.  Maidenwell 
Diatomite appears to be the only diatomaceous earth deposit within the Wide Bay Burnett Region.  The mine 
is expected to continue particularly given the growing demand for diatomite.  

2.10 Dimension Stone (Building Stone) 

Dimension stone can be defined as natural rock material quarried for the purpose of obtaining blocks or slabs 
that meet specifications as to size (width, length, and thickness) and shape.  Dimension stone can be produced 
from many rock types and sources, but the most important characteristic is the colour and look of the stone 
which defines its marketability.  Colour, grain texture and pattern, and surface finish of the stone are normal 
requirements.  Durability (essentially based on mineral composition and hardness and past performance), 
strength, and the ability of the stone to take a polish are other important selection criteria.  Dimension stone 
is a material classified under the Mineral Resources Act 1989 requiring a mining lease to produce. 

A quarry is a site where material for construction purposes, such as construction sand, gravel, and quarry rock, 
is extracted from the earth.  Because the definition of 'mineral' in the Mineral Resources Act 1989 excludes 
most materials used for construction purposes, quarry (or extractive industry) sites are largely approved and 
administered by local government under the Planning Act 2016 rather than the State.   

Geological Occurrence and Natural Abundance 

Although a variety of igneous, metamorphic, and sedimentary rocks are used as dimension stone, the principal 
rock types are granite, limestone, marble, sandstone, and slate.  Other varieties of dimension stone that are 

                                                            
32 Although in the US, the biggest producer of Diatomite, Imerys is the biggest player in the market accounting over 50% of the overall share. The 
company has acquired some of the leading players in the market to expand its product portfolio including Celite Corp. and World Minerals Inc.  
33 Adroit Market Research, cited at https://www.globenewswire.com/news-release/2019/11/11/1944475/0/en/Diatomite-Market-to-grow-at-5-1-
CAGR-to-hit-1-86-billion-by-2025-Global-Insights-on-Size-Share-Volume-Kilo-Tons-Revenue-USD-Million-Competitive-Strategies-Value-Chain-Analysis-
and-.html  

https://www.globenewswire.com/news-release/2019/11/11/1944475/0/en/Diatomite-Market-to-grow-at-5-1-CAGR-to-hit-1-86-billion-by-2025-Global-Insights-on-Size-Share-Volume-Kilo-Tons-Revenue-USD-Million-Competitive-Strategies-Value-Chain-Analysis-and-.html
https://www.globenewswire.com/news-release/2019/11/11/1944475/0/en/Diatomite-Market-to-grow-at-5-1-CAGR-to-hit-1-86-billion-by-2025-Global-Insights-on-Size-Share-Volume-Kilo-Tons-Revenue-USD-Million-Competitive-Strategies-Value-Chain-Analysis-and-.html
https://www.globenewswire.com/news-release/2019/11/11/1944475/0/en/Diatomite-Market-to-grow-at-5-1-CAGR-to-hit-1-86-billion-by-2025-Global-Insights-on-Size-Share-Volume-Kilo-Tons-Revenue-USD-Million-Competitive-Strategies-Value-Chain-Analysis-and-.html
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normally considered to be special minor types include alabaster (massive gypsum), soapstone (massive talc), 
and various products fashioned from natural stone. 

Dimension stone can be grouped into three overlapping classes based on whether the stone is naturally 
occurring and used without further treatment or is cut, trimmed, sawed or polished. 

Naturally occurring dimension stone includes blocks or slabs that have weathered out of local bedrock, as well 
as large cobbles or boulders.  These are referred to as fieldstone, which are gathered from the land’s surface 
and used to make stone walls, building fireplaces and so forth. 

Ashlars are small stone blocks that are split into rectangular shapes with a power wedge called a guillotine. 
Ashlar may be of modular or random sizes, resulting in building facades, hearthstones or fireplaces with either 
regular or unequally spaced joints and a seemingly endless variety of designs.  Ashlar is one of the most 
common types of cut and trimmed dimension stone.  Others include paving blocks, roofing slate and 
flagstones.   

Sawed and polished blocks of stone include grave markers, mausoleums and many elaborate structures. 

A relatively new product is a lightweight, very thin reinforced stone veneer panel laminated to a backing 
material.  The new products have led to new applications for design, including the outfitting of luxury yachts, 
and brought attention to translucency, a previously unrecognised stone property. 

Uses 

Production of dimension stone starts with rough stone blocks that are split or cut from a quarry face and then 
transported to processing plants typically located at the quarry, at least for preliminary sizing.  Final sizing and 
finishing operations, such as decorating, edging and polishing, may be completed at the quarry or elsewhere. 

Dimension stone has been used since antiquity, and many ancient buildings and monuments around the world 
that were built with various types of dimension stone still survive today. 

With the advent of construction methods using reinforced concrete and steel in the 19th and 20th centuries, 
dimension stone ceased to be a major structural component in building construction.  During the last three 
decades, there has been more demand for the aesthetic qualities of dimension stone, and the industry slowly 
has diversified into the growing markets for home improvements, including the use of dimension stone in 
kitchen countertops, home restoration, historic preservation, and new home and commercial construction. 

Global Production  

The US Geology Survey (2020) notes that world resources of dimension stone are sufficient.  Production Data 
is difficult to obtain.  Substitutes for dimension stone include brick, ceramic tile, concrete, glass, agglomerated 
stone, steel – and many other construction materials.  

 
Figure 9: Slate mine wall at Gunalda Slate.34 

                                                            
34 Source:  Anderleigh Quarry (Facebook)  
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The value of exports of commodity group 2516 "Granite, porphyry, basalt, sandstone and other monumental 
or building stone, whether or not roughly trimmed or merely cut, by sawing or otherwise, into blocks or slabs 
of a rectangular (including square) shape" from Australia totalled $ 4.09 million in 2018.  Sales of commodity 
group 2516 from Australia went up by 0.265% compared to 2017: exports of commodity group 2516 went up 
by $ 108,000 (cumulative exports of commodity group 2516 from Australia amounted to $4.08 million in 
2017) China was the major recipient of Australian exports, with a share of 74% of those exports, with Indonesia 
the destination for 19% and Italy with nearly 2%.  

The value of imports of commodity group 2516 to Australia totalled $ 2.43 million in 2018.  Sales of commodity 
group 2516 to Australia decreased by 13.8% in value terms compared to 2017 imports of commodity group 
2516 decreased by $ 390,000 (the value of imports of commodity group 2516 to Australia was equal to $2.82 
million in 2017).35  70% of imported stone came from China, India (16%) and Italy (3.44%). 

From the import/export data above, it could be surmised that Australia exports significant raw stone and 
imports the finished (value added) retail commodity.  

Future Demand and Supply  

In one of the few reports located on forecast trends in the stone industry, the following information has been 
provided:   

Granite, Marble and Stone market worldwide is projected to grow by 6.8 Trillion Metric Tons, driven by a 
compounded growth of 4.8%. Granite, Marble and Stone, one of the segments analysed and sized in this study, 
displays the potential to grow at over 4.8%.  The shifting dynamics supporting this growth makes it critical for 
businesses in this space to keep abreast of the changing pulse of the market. Poised to reach over 24.1 Trillion 
Metric Tons by the year 2025, Granite, Marble and Stone will bring in healthy gains adding significant 
momentum to global growth.36  

Prospects for Wide Bay Burnett Region   

There are a number of dimension stone producers in the Wide Bay Burnett including Anderleigh Quarries, 
Eidsvold Siltstone and Eastern Stone and Minerals (Hawkwood Granite). 

Eidsvold Siltstone in particular is actively seeking value adding opportunities for their products.  They sell 
polished stone tiles, the off cuts are rumbled for garden pebbles, and they are now actively seeking to turn 
the dust from the operation into a product. 

2.11 Feldspar 

Feldspar is the name of a large group of rock-forming silicate minerals that make up as much as 60% of Earth’s 
crust.  They are found in igneous, metamorphic, and sedimentary rocks in all parts of the world.  Feldspars 
may be found as overburden for other valuable minerals. In some cases, the feldspar has value in its own right. 

Geological Occurrence and Natural Abundance 

Feldspars are aluminosilicate minerals with varying amounts of potassium, sodium and calcium in a solid 
solution series.  It is the most abundant mineral group, constituting as much as 60% of the Earth’s crust.  The 
most common economic concentrations occur in pegmatites.  Most commercial varieties are alkali feldspars, 
with composition between sodium and potassium end members, or at the sodic end of the plagioclase 
(sodium–calcium) group.  

                                                            
35 Sourced from Trend Economy (February 2020)  
36 For full report, please see https://www.reportlinker.com/p05112908/?utm_source=PRN  

https://c212.net/c/link/?t=0&l=en&o=2780947-15&h=108769133&u=https%3A%2F%2Fwww.reportlinker.com%2Fp05112908%2F%3Futm_source%3DPRN&a=https%3A%2F%2Fwww.reportlinker.com%2Fp05112908%2F%3Futm_source%3DPRN
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Feldspar is commonly white in its colour, but can have shades of orange and a glassy appearance. Other 
colours like grey, pink, tan and grey.  The colour varieties are caused from the impurities of the crystals, 
therefore any mineral that's glassy and softer than Quartz is most probably a feldspar.  There are other 
varieties of feldspar, these include sodium oxide, potassium oxide and calcium oxide (Lime). Potassium 
feldspar (K feldspar) is a valuable mineral used in the manufacture of ceramics. 

US Geology Service advises that feldspar resources “are more than adequate to meet anticipated world 
demand.”  The Service notes that data on resources of feldspar existing in feldspathic sands, granites, and 
pegmatites generally have not been compiled.  Ample geologic evidence indicates that resources are large, 
although not always conveniently accessible to the principal centres of consumption.” 37 

Uses 

Feldspar is an important ingredient in glassmaking.  In ceramics it acts as a flux which imparts the vitreous 
lustre to chinaware, sanitaryware and ceramic tiles.  It is used in glazes and enamels, and is an important 
mineral filler in paints, plastics, sealants and adhesives. 

Global Production  

World mine production is estimated at 26 million tonnes.  Australian production of about 94 000 tonnes per 
year is dominated by Western Australia. In addition to this, approximately 50 000 tonnes per year of a quartz–
feldspar blend are produced for use in glassmaking by crushing granite near Beechworth, Victoria.  Turkey is 
the biggest producer of feldspar globally producing 7 million tonnes per annum, followed by Italy and India.  

Future Demand and Supply  

Feldspar can be replaced in some end uses by clays, electric furnace slag, pyrophyllite, spodumene or talc.   

The feldspar market was estimated to be USD 547.0 Million in 2017 and projected to reach USD 745.7 
Million by 2022, at a Compound Annual Growth Rate of 6.4%, in terms of value, between 2017 and 2022.38  
The use of feldspar as a fluxing agent in glass and ceramic manufacturing industries is expected to drive the 
feldspar market during the forecast period. 

  

                                                            
37 US Geological Survey, Mineral Commodity Summaries, January 2020  
38 "Feldspar Market by Type (Plagioclase Feldspar, and K-Feldspar), End-Use (Glass, Ceramics, Fillers), and Region (Europe, North America, South 
America, Asia-Pacific, and Middle East & Africa) - Global Forecast to 2022"  

Figure 10: Generalised composition ranges of common igneous rocks.  
Source:  Hobart M. King, Ph.D., RPG, Geology.com. 
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Prospects for Wide Bay Burnett Region   

In the Wide Bay Burnett Region, the Wateranga Project and Goondicum Project have listed feldspar as a 
product for the mine.  The type of feldspar is unknown.  The Ubobo project of Nova Potash is relatively unique 
in that they are targeting K Feldspar (Potassium Feldspar) for use in the fertiliser industry.  In Brazil, processes 
have been developed which utilise K Feldspar to provide a cheaper, and lower potassium product for farmers 
which has met with some success. 

2.12 Gas 

There are currently no Authorities to Prospect for petroleum (includes gas) in the Wide Bay Burnett Region.  
Exploration permits have previously been held historically.   

Four onshore wells in the Maryborough Basin, the main target for exploration, were all dry except for a small 
gas flow from the lower Maryborough Formation in SDA Gregory River.39 

The Maryborough Basin has potential for gas 40  but reservoirs are tight.  Tight gas refers to natural gas 
reservoirs that are locked in extraordinarily impermeable, hard rock, making the underground formation very 
“tight.”  Tight gas can also be trapped in sandstone or limestone formations that are atypically impermeable 
or non porous, also known as “tight sand.”41 

2.13 Gold (Au) 

Gold is malleable and shiny, attractive metal that occurs almost entirely as the native metal, and rarely 
combines with other elements.   

Geological Occurrence and Natural Abundance 

Gold is very rare, making up only ~3 parts per billion of the Earth's outer layer. (Imagine 1 billion smarties in 
one place and only 3 of them were made of gold!).  The most common unit of measurement for gold is the 
troy ounce. One troy ounce of gold weighs 31.1 grams.   

Australia (especially Western Australia) is the one of the world's top producers of gold.  About 60% of 
Australia's gold resources occur in Western Australia, with the remainder in all other States and the Northern 
Territory.  Virtually all resources occur in primary deposits, many of which have undergone some degree of 
weathering.  Weathered primary deposits are important to the gold industry because they are usually easier 
and cheaper to mine and the gold is easier to recover. 

Examples of primary deposits include those mined at Kalgoorlie in the Super Pit (WA)and Gympie and 
Ravenswood (Qld).  At Olympic Dam (SA) gold is mined with copper and uranium.  Secondary deposits are no 
longer major sources of gold in Australia.  

Geologically the Wide bay Burnett region is very prospective for gold mineralisation, having had several 
episodes of igneous intrusion and volcanic activity resulting in mineral bearing fluids being injected into the 
faults and joint systems of the surrounding rocks.  This has resulted in gold deposits and occurrences in several 
mineral association types, primarily gold, gold copper, and polymetallic deposits of copper, gold and other 
minerals such as molybdenum.   

                                                            
39 Geological Survey of Queensland,2013, ‘The Geology of Queensland’, Brisbane, The State of Queensland 
40 Stephenson AE and Burch GJ 2004, Preliminary evaluation of the petroleum potential of Australia’s central east margin, record no 2004/06, 
Geoscience Australia, Canberra. 
41 Rigzone, What is Tight Gas, and How Is it Produced? 
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There is evidence of a number of styles of mineralisation including epithermal veins (or lower temperature 
veins of quartz which have reached to shallow levels of the crust) and porphyry gold/copper which occurs in 
deeper coarser grained massive deposits.  The epithermal systems are generally smaller systems with the gold 
present in thin veins of predominantly quartz.  

There is also evidence of deeper larger porphyry systems in the region which may give rise to potential for 
larger porphyry gold and copper gold systems.   Deposits such as Mt Rawdon are thought to be Volcanic 
Massive Sulphides. 

Uses 

Of all the minerals arguably none is more useful (or appreciated) than gold.  World Gold Council data for 2018 
shows jewellery consumed 2241 tonnes, bullion and coins 1085 tonnes and technology applications 
335 tonnes of gold. 

Gold conducts electricity, does not tarnish, is very easy to work, can be drawn into wire, can be hammered 
into thin sheets, alloys with many other metals, and can be melted and cast into highly detailed shapes. 
Because gold is highly valued and in very limited supply, it has long been used as a medium of exchange or 
money.  

Whilst jewellery takes up much of the gold production, the most important industrial use of gold is in the 
manufacture of electronics.  Solid state electronic devices use very low voltages and currents which are easily 
interrupted by corrosion or tarnish at the contact points.  Gold is the highly efficient conductor that can carry 
these tiny currents and remain free of corrosion.  Electronic components made with gold are highly reliable.  
Gold is used in connectors, switch and relay contacts, soldered joints, connecting wires and connection strips.  
A small amount of gold is used in almost every sophisticated electronic device including cell phones, and 
computers.  Most large electronic appliances such as television sets also contain gold. 

Gold is also used as a lubricant between mechanical parts. In the vacuum of space for example, organic 
lubricants would volatilize and they would be broken down by the intense radiation beyond Earth's 
atmosphere.  Gold has a very low shear strength, and a thin film of gold between critical moving parts serves 
as a lubricant. 

Gold has many uses in the production of glass. Gold also continues to be used in medical applications, and of 
course, in jewellery.  Palladium, platinum, and silver are the most common substitutes for gold in jewellery as 
they closely retain the desired properties. 

Global Production  

Demand for gold has exceeded world mine production for many years and has necessarily relied on recycling, 
sales by investors and, until recently, sales by central banks. Over much of the past two decades the central 
banks have sold down their stocks of gold.  However, since early 2010, these banks have become net 
purchasers of gold to augment their reserves.  The World Gold Council has noted that, in particular, the central 
banks of many emerging nations are maintaining a high percentage of their reserves in gold. 

Future Demand and Supply  

Demand for gold has exceeded world mine production for many years and has relied on recycling, sales by 
investors and, until recently, sales by central banks. However, since early 2010, central banks have become 
net purchasers of gold to augment their reserves.42  The World Gold Council has noted that, in particular, the 
central banks of many emerging nations are maintaining a high percentage of their reserves in gold. 

According to the World Gold Council, trade in physical gold during 2018 amounted to 4397 tonnes, significantly 
greater than that produced in 2018.  

                                                            
42Gold Reserves in Australia averaged 78.81 Tonnes from 2000 until 2020, reaching an all time high of 79.90 Tonnes in the first quarter of 2020  
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Australia’s gold resources are outlined in Figure 11 (below).  

 
Figure 11: Australia's identified gold resources. 

Queensland’s total gold resources and reserves stood at greater than 1268 tonnes in 2016.43  

 
Figure 12:  Gold price in Australian and US dollars 

Figure 12 (above) provides historic and future (conservative) gold prices forecast by the Australian 
Government (2020).  As at end May 2020, the Perth Mint spot price for gold was $A2,604.46 (ask) and 
$2592.07 (bid).  The future outlook for gold and thus gold exploration is positive but prices do fluctuate over 
time, as with most commodities. 

Prospects for the Wide Bay Burnett Region  

The Wide Bay Burnett Region is well endowed with gold resources, being home to the major Gympie Goldfield 
and numerous smaller historic fields.  The region also hosts the Mt Rawdon Gold Mine, whilst Cracow Gold 
Mine is about 20 km outside of the region (being situated in the Banana Shire Council region). Numerous 
smaller historic mines deposits and occurrences are scattered throughout the region.   

Evolution has owned and operated Mt Rawdon since November 2011 and has a long history of reliable 
production with over 1.8 million ounces of gold produced to date. The Mt Rawdon gold deposit is a massive 
intrusive-related gold deposit that exhibits excellent characteristics conducive to low cost mining and 
treatment.44   

There are at least 57 projects in the region that identify gold as a potential resource.  The future of a number 
of gold projects in the region will depend on the future economic performance of gold, which is currently 
positive and expected to continue to be so (particularly given the various impacts of COVID). 

                                                            
43 Gnielinski, F (2016)  Queensland Minerals 2016, page 98 
44 Alluvial gold was first discovered on the Mt Rawdon  hill flanks in 1946 leading to early mining endeavours however the gold grade was too low to 
be profitable in those times.  
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Figure 13: Gold in quartz material (Gympie) 

2.14 Iron (Fe) 

Iron is a metallic element that constitutes 5.6% by weight of the Earth's crust and is the fourth most abundant 
element in the crust. Iron ores are rocks from which metallic iron can be economically extracted.  The principal 
iron ores contain hematite (Fe2O3) and magnetite (Fe3O4).  

Hematite is an iron oxide mineral.  It is nonmagnetic and has colour variations ranging from steel silver to 
reddish brown.  Pure hematite contains 69.9% Fe by molecular weight.  It has been the dominant iron ore 
mined in Australia since the early 1960s.  Approximately 96% of Australia's iron ore exports are high-grade 
hematite, the bulk of which has been mined from deposits in the Hamersley province of Western Australia.  

Magnetite is an iron oxide mineral that is generally black and highly magnetic.  The latter property aids in the 
beneficiation of magnetite ores.  Magnetite contains 72.4% Fe by molecular weight, which is higher than 
hematite, but magnetite ores have lower ore grade (generally 20-40% Fe) owing to the presence of impurities.  
This results in higher costs for the production of concentrate for steel smelters. 45,46,47   

Like hematite ores, magnetite ores require initial crushing and screening but also undergo a second stage of 
processing using the magnetic properties of the ore to produce a concentrate.  Further processing of 
magnetite involves agglomeration and thermal treatment of the concentrate to produce pellets.  These can 
be used directly in blast furnaces or in direct reduction steel-making plants.  The pellets contain 65% to 70% 
Fe, a higher grade compared to the hematite Direct Shipping Ore (DSO) currently being exported from the 
Hamersley province.  Additionally, when compared to hematite DSO, the magnetite pellets contain lower 
levels of impurities, such as phosphorous, sulphur and aluminium.  Thus, magnetite pellets are a premium 
product and attract higher prices from steel makers.  This offsets the lower ore grades and higher costs of 
production. 

  

                                                            
45 Citic Ltd. https://www.citic.com/en/investor_relation/financial_reports/ 
46 Gindalbie Metals Ltd. ASX Announcement 19 October 2018, Annual Report 
47 Grange Resources Ltd. ASX Announcement 9 April 2019 
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Geological Occurrence and Natural Abundance 

Large magnetite deposits occur across Australia and, in 2018, Australia had three producing magnetite 
projects: 
1. the Sino Iron Project in the Pilbara region of Western Australia, 
2. Karara in Western Australia’s mid-west, and 
3. Savage River in Tasmania. 

In 2018, Australia's EDR (economic demonstrated resources) of iron ore increased by 3% from 2017 to 49 604 
Mt.  Similarly, there was a 4% EDR increase of contained iron to 24 122 Mt.  EDR attributable to magnetite 
deposits have decreased by 1%, likely due to re-assessment of projects and inactivity in the magnetite industry.  
The vast majority (92%) of Australia’s EDR of iron ore occurs in Western Australia with relatively minor 
occurrences in South Australia, New South Wales and Tasmania.  Western Australia currently accounts for 99% 
of Australia’s iron ore exports.  The market price for seaborne iron ore has risen consecutively over recent 
years from a low of US$47 per tonne in 2015-16 to US$72per tonne in 2018-19.  This is partly due to market 
concerns of a supply shortfall from Vale S.A.’s operations due to infrastructure failures in Brazil.  It is also 
assumed now that Vale will be adversely affected by the relatively severe COVID impacts in Brazil.   

Uses 

Iron is the key element in steel.  Iron substantially increases in strength and durability when alloyed with 
Carbon (approximately 2% in steel) and other elements such as Manganese and chromium.  The worldwide 
steel industry is approximately 1,800 Million tonnes with half produced in China.   

Global Production  

The Office of the Chief Economist reported Australia's iron ore 2018 exports at 835 Million tonnes, a 1% 
increase on 2017 figures of 827 Million tonnes.  China, Japan and Korea remain major importers of Australia’s 
iron ore products.  The Office of the Chief Economist projects that iron ore exports will continue to increase, 
reaching 996 Million tonnes in 2024-25.  This increase will be supported by new and expansion projects, 
including the Koodaideri, South Flank and Eliwana projects in Western Australia.  Australia is the world’s largest 
iron ore producer and its iron ore resources are also the largest in the world; thus the potential resource life 
of Australia’s iron ore deposits is considerable.   

Future Demand and Supply  

The future demand for iron is essentially the future demand for steel.  After slower than expected growth in 
2019, mainly due to the deep manufacturing recession in the developed economies, there has been a further 
decline in global steel demand in 2020 to date, exacerbated by a COVID attributed slowdown.  A strong 
rebound is foreseen in late 2020 or 2021, especially in the infrastructure sector.48 

Prospects for Wide Bay Burnett Region   

Iron in the form of Magnetite is found within the Wide Bay Burnet Region with the most significant recent 
exploration being that conducted by Eastern Iron at Hawkwood from 2010 to 2015.  This project established 
a resource of over 300 Million tonnes of ore however the grade was cited as 13.8% Fe.  Currently this is not a 
commercial grade given the widespread high grade Haematite and Magnetite resources developed elsewhere 
in Australia.  Queensland currently has no Iron producers, and there has not been a significant commercial 
resource discovered in Queensland. 

 

                                                            
48  See Interim steel demand economic statement, 17 April 2020 Brussels, Belgium found at  https://www.worldsteel.org/media-centre/press-
releases/2020/April-sro-comments.html  

https://www.worldsteel.org/media-centre/press-releases/2020/April-sro-comments.html
https://www.worldsteel.org/media-centre/press-releases/2020/April-sro-comments.html
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2.15 Lime, Limestone 

Lime, or 'quick lime', is the product obtained by burning limestone and other calcium-rich substances such as 
shell and coral. Limestone is a sedimentary rock comprised of calcium carbonate (CaCOs), which breaks down 
during the process of burning to calcium oxide (CaO), or lime, and carbon dioxide (C02) which is driven off 
leaving behind the lime in a lumpy or powdery form which may be white, or coloured by impurities. 

Geological Occurrence and Natural Abundance  

Most limestone deposits come from the calcification of former coral reefs.  The grains in limestone coming 
from the skeletal remains of organisms that secrete shells composed of calcite or aragonite that are left behind 
when the organisms eventually die.  Many limestones also contain varying amounts of silica in the form of 
jasper, flint, chalcedony etc. as well as siliceous skeletal fragments.  Limestone may also contains different 
amounts of sand, silt and clay impurities.  

Other limestone deposits contain no grains at all.  These are formed by chemical precipitation of calcite or 
aragonite49, especially in mineral springs or hot springs.  Secondary calcite is often deposited by groundwater; 
this is what forms stalactites and stalagmites in caves.  A further type of limestone formed by calcite is that of 
oolitic (granular) limestone.  It is easily recognised by its granular appearance. 

Limestone can therefore be either crystalline, massive, granular or clastic, depending on how it came to be 
formed initially.  It is also usual for crystals of barite, dolomite, quartz and calcite to line the cavities in the 
limestone bedrock.  Given the right conditions to cause precipitation, calcite will form a mineral coating that 
will act as a cement binding existing rock grains together as well as fill any fractures.  The creation of mountain 
ranges caused regional metamorphism50 (changes in geologic texture or minerals during periods of upheaval), 
during which the limestone deposits recrystallised into marble. 

Uses 

Limestone is one of the most useful and versatile of all industrial minerals.  One of its oldest uses is the 
manufacture of lime (calcium oxide, CaO).  Mixtures of lime and sand have been used as mortar since the 
ancient Greek and Roman civilisations.  When limestone is heated in a kiln to approximately 1000ºC, carbon 
dioxide is driven off to form quicklime which is mixed with water to create the less aggressive slaked lime (or 
builders lime Ca(OH)2).  Slaked lime when wet and exposed to the atmosphere will absorb carbon dioxide to 
reform calcium carbonate which has a cementing action.  This has been largely superseded with the 
development in the 19th century of Portland cement which has revolutionised the construction industry and 
become one of the largest industrial uses of limestone.  The world now consumes approximately 1.5 billion 
tonnes of cement each year.  

About 85 percent of limestone produced in Australia goes to cement manufacturing.  This is followed by 
construction and agricultural uses.  Other modern day usage is its use in the production of lime, paper 
manufacture, manufacturing of glass and the steel making industry as well as chemical, paint and rubber 
industries.  Limestone is used in the production of soda ash (sodium carbonate, Na2CO3), the most important 
alkali compound in use in the chemical industry, with applications in paper, soap and detergent manufacture, 
tanning, water treatment, and industrial waste treatment.  Sodium carbonate is an important component in 

                                                            
49 Aragonite is a carbonate mineral, one of the three most common naturally occurring crystal forms of calcium carbonate,CaCo3  (the other forms 
being the minerals calcite and vaterite. 
50 Rocks are formed on Earth as igneous, sedimentary, or metamorphic rocks. Igneous rocks form when rocks are heated to the melting point which 
forms magma. Sedimentary rocks are formed from the cementing together of sediments, or from the compaction (squeezing together) of sediments, 
or from the recrystallization of new mineral grains which are larger than the original crystals. Metamorphic rocks form from heat and pressure 
changing the original or parent rock into a completely new rock. The parent rock can be either sedimentary, igneous, or even another metamorphic 
rock. The word "metamorphic" comes from Greek and means "To Change Form". 

http://volcano.oregonstate.edu/glossary/1/letterm#term84
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glassmaking, constituting approximately 20% of the weight of a glass batch, and is used as a feedstock for the 
manufacture of a range of sodium chemicals including sodium hydroxide (caustic soda). 

Limestone is a substitute for lime in many applications, such as agriculture, fluxing, and sulfur removal. 
Limestone, which contains less reactive material, is slower to react and may have other disadvantages 
compared with lime, depending on the application; however, limestone is considerably less expensive than 
lime.  Calcined gypsum is an alternative material in industrial plasters and mortars.  Cement, cement kiln dust, 
fly ash, and lime kiln dust are potential substitutes for some construction uses of lime.  Magnesium hydroxide 
is a substitute for lime in pH control, and magnesium oxide is a substitute for dolomitic lime as a flux in 
steelmaking. 

Global Production  

Global production data for limestone is not readily available, but is likely to be very large.  The US Geology 
Survey estimates lime global production at 430 million tonnes in 2019, with Australia’s component 
approximately 2 million tonnes.   

Australia’s lime market is highly consolidated as the top three market player’s account for more than 80% of 
the global value namely Adelaide Brighton Limited, Boral Limited, and Graymont (formerly Sibelco).51   

Future Demand and Supply  

Mining, metallurgy and the construction market are expected to remain the prime application areas of lime.  
The market for lime in Australia is import oriented.  Queensland port statistics for year ended June 2018 
identify 524,181 tonnes of gypsum/limestone imported through the Port of Brisbane. Exports of limestone 
from the Port of Brisbane totalled 2,333 tonnes, whilst 34,200 tonnes in the same year was shipped out of the 
Port of Gladstone.   

Prospects for Wide Bay Burnett Region   

The Wide Bay Burnett has a single limestone producer which is the Graymont (formerly Sibelco) Murgon 
Quarry, with the associated processing plant at Gympie.  It is possible that expansion and modernisation could 
occur, but would require further investigation, and would also be weighed against the large deposits held by 
Graymont in the Central Queensland area.  

2.16 Manganese (Mn) 

Manganese is a silver-coloured metal resembling iron and often found in conjunction with iron. 

Geological Occurrence and Natural Abundance 

Manganese occurs as manganese oxide pyrolusite, often in association with other ores.  Australia’s economic 
demonstrated resources of manganese were 232 million tonnes in 2018.  According to Australian Geosciences, 
Australia is the fifth largest holder of manganese resources behind South Africa, Ukraine, Brazil and China.  All 
of the identified resources by Australian Geosciences are located in Western Australia and the Northern 
Territory. 

Manganese ores can contain up to 50% manganese but most commercially viable deposits contain about 35% 
manganese and some as low as 15% manganese.  Australia and Brazil generally mine the highest-grade ore 
(above 43%) and China and Ghana generally mine the lowest grades.  Gulf Manganese will be a pioneer 

                                                            
51 In August 2019, it was confirmed that Graymont will acquire five Sibelco lime plants and a number of limestone quarries on the east coast of 
Australia, as Sibelco seeks to exit Australia.  Graymont is a global leader in lime and limestone solutions. Headquartered in Canada, Graymont serves 
markets throughout North America and Asia-Pacific. Managed and family owned, the company has been in operation for over 70 years. Graymont’s 
Lime operations are focused on the production of high-calcium and dolomitic lime, value-added lime-based products such as hydrated lime and 
precipitated calcium carbonate, as well as pulverized limestone and construction stone. 
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producer of premium manganese in Indonesia where it claims it will achieve 49% concentration.  Element 25, 
with its Butcherbird project in Western Australia is evaluating production of high purity manganese sulphate 
for lithium ion batteries and high purity electrolytic manganese metal.  Their purification processes were 
developed in conjunction with the CSIRO, with recent tests producing 99.95% EMM (Electrolytic Manganese 
Metal, a pure form of Manganese).   

Uses 

Today, manganese is predominantly used in metallurgical applications as an alloying addition, particularly in 
steel and cast iron production.  Steel and cast iron together provide the largest market for manganese 
(historically 85 to 90 percent), but it is also alloyed with nonferrous metals such as aluminium and copper. Its 
importance to steel cannot be overstated, as almost all types of steel contain manganese and could not exist 
without it.  Non metallurgical applications of manganese include: battery cathodes, soft ferrites used in 
electronics, micronutrients found in fertilizers and animal feed, water and wastewater treatment chemicals, 
and other chemicals such as those used as colorants. 

Manganese is an essential nutrient for humans and animals and occurs naturally in many foods.52  

Uses of manganese are diagrammatically presented below.53   

 
Figure 14: uses of Manganese. 

Considerable research is continuing into battery technology.  Studies of lithium-sulphur batteries with 
manganese dioxide nan-sheets in a 25 wt %54 manganese/sulphur cathode have shown that the batteries 
should be capable of energy storage several times greater than conventional lithium-ion batteries and with a 
reduced cost.   

Global Production    

Australia has three manganese mines – Groote Eylandt (NT), Woodie Woodie (WA) and Bootu Creek (NT), and 
a ferro manganese smelter at Bell Bay in Tasmania.  Australia’s production of manganese in 2018 increased to 
7 million tonnes, a 25% rise over 2017 output and third largest in the world.  The world’s output of manganese 
ore increased in 2018 for the second consecutive year, due to rising demand from manganese alloy smelters.  
It reached 20.3 Million dry tonnes (Mn contained), up by 6% or 1.2 Million dry tonnes from 2017, exceeding 
2014 production of 19.3 Million tonnes and marking a new record high.  The additional supply mostly came 
from Africa and Australia, driven by China, where output decreased because of mine depletion and stricter 
safety regulations.55  

  

                                                            
52 Nuts, whole-grain cereals and dried fruits are good sources of manganese. 
53 Sourced from Global Manganese Markets Overview Q3 2019, found at https://www.gulfmanganese.com/wp-content/uploads/2019/07/20190715-
Market-and-Staff-Update-Presentation_FINAL.pdf Gulf Manganese is chaired by Australian Craig Munro.   
54 Weight percent (25 parts of Manganese for every 100 parts of Sulphur). 
55 International Manganese Institute, Statistics 2019  

https://www.gulfmanganese.com/wp-content/uploads/2019/07/20190715-Market-and-Staff-Update-Presentation_FINAL.pdf
https://www.gulfmanganese.com/wp-content/uploads/2019/07/20190715-Market-and-Staff-Update-Presentation_FINAL.pdf
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Future Demand and Supply  

With significant increases projected for manganese in batteries and storage battery markets growing at annual 
rates greater than 30%, there appears a market niche for manganese producers.  As Roskill (2019) notes with 
respect to future demand:  

One significant factor over the past year has been the growth in demand for manganese per tonne of steel in 
China, as a result of the stricter rebar standards which were imposed by the Chinese government in 2018. This 
came as a surprise to the market, following several years of declining manganese intensity per tonne of steel.  
The demand for manganese is overwhelmingly driven by steel output, accounting for well over 90% of global 
manganese consumption.  

Though steel will continue to dominate manganese demand, consumption of manganese in batteries is 
expected to grow rapidly over the next decade. There remain many uncertainties concerning how fast the 
growth of manganese consumption in batteries will be, and which manganese products and production 
processes will be required to fulfil the demand from lithium-ion batteries. 

 
Figure 15: Global Manganese lump ore grades and prices.56 

Generally, a higher price is paid for each higher percentage of Manganese in each tonne, as demonstrated in 
the above graph, with Australia well placed in terms of its percentages of magnesium in each tonne of ore.   

Prospects for Wide Bay Burnett Region   

The Wide Bay Burnett Region has a historic Manganese mining area in the Mary Valley south of Gympie.  
Currently several explorers are searching for Manganese including Eclipse Metals who are searching in the 
Mary Valley area.   

2.17 Molybdenum (Mo) 

Molybdenum is a silvery-white, malleable metal that does not occur in metallic form in nature. Although a 
number of molybdenum-bearing minerals have been identified, only one has commercial significance: 
molybdenite, a natural molybdenum sulphide (MoS2).  Molybdenite concentrate is converted to molybdic 
oxide, which in turn is used to produce intermediate products, such ferromolybdenum, metal powder and 
various chemicals.  Molybdenum has one of the highest melting points of all the elements yet its density is 
only 25% greater iron and has the lowest coefficient of thermal expansion of any engineering material. 

                                                            
56 Source: Gulf Manganese (2019)  
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Geological Occurrence and Natural Abundance 

Australia hosts 1% of global molybdenum resources, which, as presented below in graphical form, are 
dominated by China, the United States, Peru and Chile.  Australia’s economic demonstrated resources of 
molybdenum totalled 171,000 tonnes in 2018, an increase from 160,000 tonnes in 2017.  In 2018, inferred 
resources of molybdenum totalled 1.233 million tonnes with another 366,000 tonnes categorised as 
“paramarginal”.57  Queensland holds 89% of total Australian molybdenum resources.58   

 
Figure 16: Global molybdenum reserve base 2019: 17,000,000 mt (rounded).59 

Uses 

Molybdenum has an exceptionally high melting point and is invaluable as an alloy in carbon steel, cast iron 
and superalloys to enhance strength, toughness and resistance to wear and corrosion. 

There is typically between 1 and 6 percent molybdenum in stainless steel.  The most commonly used 
molybdenum-bearing grade of steel contains between 2 and 3 percent molybdenum. Molybdenum-bearing 
stainless steels are used in applications where performance is paramount and cost considerations are 
secondary, such as power plant condensers, offshore piping and nuclear power plants.  Molybdenum is also 
used as an alloy material for manufacturing vessels used in the food, chemical and pharmaceutical industries, 
due to the low toxicity of its compounds — unlike other heavy metals.  The metal is also used in lubricants, 
pigments, chemicals and many other applications, but the dominant non metallurgical use is in catalysts.  LCD 
computer and television screens have a very thin layer of molybdenum on the glass as a base on which 
transistors and circuit wires are laid.  Because molybdenum easily bonds to glass and conducts electricity and 
heat efficiently, it improves device performance.  More recently, molybdenum has begun playing a role in 
renewable energy technology.  For example, a new type of solar panel made of copper-indium-gallium-
selenide (CIGS) cells uses molybdenum in a thin layer near the bottom of each cell to help transfer the 
electricity generated from the cell to circuits external to the panel. 

A key plus of molybdenum is that a small amount of molybdenum in a product or application can make a 
significant contribution to its performance.  Depending on the alloy, molybdenum can improve strength, 
hardness, corrosion resistance, weldability and high temperature strength. 

  

                                                            
57 Australian Geoscience defines paramarginal as that part of subeconomic resources which, at the time of determination, almost satisfies the criteria 
for economic. The main characteristics of this category are economic uncertainty and/or failure (albeit just) to meet the criteria which define 
economic. Included are resources which could be produced given postulated changes in economic or technologic factors. 
58 Australia’s Identified Mineral Resources 2019  
59 Source: US Geological Survey 
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Global Production  

China remained the world’s largest producer of mined molybdenum in 2019, with production rising by 2% 
year-on-year, however production from Chile, the world’s second-largest producer, dropped by 10%.  Supply 
increased in the USA, Peru and Mexico, the next three-largest producers, which offset the drop from Chile. 

Most molybdenum supply is produced as a by-product from the copper mining industry.  In 2019, Roskill 
estimates that 73% was from by-product sources with only 27% of supply coming from primary molybdenum 
mines.   

 
Figure 17: Molybdenum mine production 2000 to 2019 (kt Mo).60 

Future Demand and Supply  

Following a slight recovery in 2018, the molybdenum oxide price declined by 4.1% in 2019, as fears of a trade 
war between the USA and China hurt market sentiment.  Demand dynamics swung from a three year 
successive growth to a 2.4% decline in 2019, underpinned especially by markets in Europe and the USA, 
contributing to the price weakness over the year.  The molybdenum oxide price has fallen by 18% year-on-
year in Quarter 1 2020 and some miners have responded by cutting back production – this is primarily 
attributed to COVID implications.  

Molybdenum forward prices appears to be somewhat difficult to forecast, and the below consensus forecast 
is a guide only.   

 
Figure 18: Molybdenum price forecasts.61 

                                                            
60 Source: Roskill (2019) Molybdenum Outlook to 2030 
61 Source: Energy and Metals Consensus Forecasts, June 2019 
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Prospects for Wide Bay Burnett Region   

Mt Cannindah copper/gold project identifies molybdenum as an additional metal in the resource.  Other 
projects mentioning molybdenum include: 

• MGT Mining’s Mount Steadman;  
• Barlyne Mining’s Calgoa; and 
• Queensland Minerals’ Kildare. 

2.18 Heavy Mineral Sands  

The term Heavy Mineral Sands is given to a group of heavy minerals commonly found and mined together 
from old beach, river or dune environments.  Heavy Mineral Sands and Rare Earth Elements are both terms 
used to describe mineral sands.  Eluvial and alluvial mineral sands are found inland in central Queensland (such 
as Wateranga and Goondicum).  Typical elements extracted from mineral sands and include:   

Ilmenite (FeTiO3) is an iron-black, heavy, metallic oxide mineral, composed of iron and titanium oxide (FeTiO3), 
that is used as the major source of titanium.  

Rutile (TiO2 ) 

Rutile is named after the Latin word rutilus, meaning red.  The mineral rutile is a rich source of titanium dioxide 
having significantly higher quantities of Titanium than Ilmenite and is usually found as part of mineral sand 
deposits. It is also used for the production of titanium metal. 

Zircon (ZrSiO4) 

Zircon is a zirconium silicate mineral found in small quantities in many rocks. 

Titanium (Ti) is a silver-coloured metal valued for its low density, high strength, and resistance to corrosion.  
Pure titanium is quite soft but titanium alloys are extremely strong (even stronger than steel and aluminium).  
Titanium has a very high melting point and is non-toxic.  Titanium dioxide is one of the whitest, brightest 
substances known.  

Geological Occurrence and Natural Abundance 

Rutile and ilmenite are found in mineral sand deposits associated with modern and ancient beaches and dunes 
on the east, west and southern coastlines of Australia.  Mineral sands deposits occur along the coast of eastern 
Australia from central New South Wales to Cape York in Queensland. Large relic or old beach deposits are 
found as far inland as Ouyen in Victoria (Wemen, Bondi, Kulwin deposits) and southwestern New South Wales 
(Ginkgo, Snapper deposits).  Deposits also exist in the Eucla Basin around the Great Australian Bight in South 
Australia and Western Australia.  In Western Australia, deposits are distributed from the southern tip of the 
state to Geraldton and are located at the present coastline or as relic deposits up to 35 km inland. 

When rocks containing zircons are weathered and eroded, tiny grains of zircon are released.  They may remain 
in soils, sediments or sedimentary rocks for millions of years surviving multiple cycles of weathering, erosion, 
deposition and uplift.  Alternatively, the grains may be transported, along with other harder minerals, by 
streams to the sea.  The heavier minerals are then washed back up onto the beach by waves.  These processes 
eventually create a large deposit of zircon sands on the beach, often with rutile and ilmenite.  

In 2018, Australia’s reserves of ilmenite totalled 60.3 million tonnes and 8.7 million tonnes of rutile.   Australia 
has the second largest economic reserves of ilmenite (19%) after China, and the largest economic resource of 
rutile in the world (50%).  Australia holds the largest share of global zircon resources (68%).  
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Almost half of Australia's rutile production is mined in Western Australia.62  The next highest producing state 
is Victoria, followed by Queensland.  Rutile can also be manufactured synthetically as a high grade product for 
industry use.  It is made by selectively removing metallic iron (Fe0) from reduced ilmenite (RI) through what is 
known as the Becher Process.63   

Exploration expenditure for mineral sands in 2018 in Australia increased by over 60% from 2017 to 
approximately $34.5 million.  Most of the rare earth elements can be extracted from mineral sands. Advanced 
tech and low carbon energy generation such as solar panels, wind turbines and battery storage are driving 
global demand for rare earth elements and mineral sands.64 

 
Figure 19: Rare earth elements uses. 

In its natural state, titanium is always found bonded with other elements, usually within igneous rocks and 
sediments derived from them.  The most commonly mined materials containing titanium are ilmenite and 
rutile.   

Uses 

Almost all rutile and ilmenite is processed into non-toxic white titanium dioxide pigment for use in the 
manufacture of paints, plastics, paper, ink, rubber, textiles, cosmetics, leather and ceramics.  Titanium dioxide 
pigment has excellent brightness and high opacity for good hiding power (e.g. in paint for covering undercoats) 
and has replaced lead carbonate pigments.  Ilmenite is used as a fluxing agent in blast furnace feeds and as a 
sand-blasting abrasive.  Rutile is used in fibreglass, chemicals and as a coating on welding rods.  Rutile is also 
used to produce light, strong, corrosion-resistant titanium metal for use in aircraft, spacecraft, motor vehicles 
and desalination plants.  Titanium metal is biocompatible with the human body and is thus used for surgical 
implants such as knee and hip replacements.  

Zircon's hardness makes it useful as an abrasive and it has a high melting point (over 2500°C), so it is used in 
the steel industry, to line furnaces.  Zircon contains the metals zirconium and hafnium.  Zirconium is extremely 
hard and resistant to corrosion so is used to make pipes for harsh chemicals, nuclear reactor cladding, heat 
exchangers and speciality alloys.  Zirconium is found in computer disc drives, in lightweight clothing and in 
many domestic products such as ballpoint pens and wear-resistant knives. Hafnium is used in nuclear control 

                                                            
62 Mineral sands production in Western Australia is dominated by two producers, Iluka Resources and Tronox Management, who produce the 
majority of the state’s titanium minerals. GMA Garnet is another major producer, and currently the state’s sole producer of industrial garnet sand.  
63 For further information, see Grey, Ian E The Becher Process and Beyond. High Temperature Phase Chemistry of Ilmenite Upgrading (CSIRO) found at 
https://publications.csiro.au/rpr/download?pid=csiro:EP156621&dsid=DS3  
64 Extract from Mineral sands: From ancient oceans to modern technology (2020), found at 
https://minerals.org.au/sites/default/files/Mineral%20sands_May%202020.pdf 

https://publications.csiro.au/rpr/download?pid=csiro:EP156621&dsid=DS3
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rods and super alloys.  Zircon products are also used in engines, electronics, spacecraft and the ceramics 
industry.  Zircon is also typically sold into the Chinese and European ceramics markets where it is used in the 
production of ceramic items including kitchen benches, tiles and bathroom fittings.  

A small, though fast growing component of titanium demand is in the nanomaterials sector where many 
unique properties of titanium are utilised in such applications as dye-sensitised solar cells, water purification, 
cancer treatment and noise absorption.  (Iluka) 

Titanium metal - It’s 45% lighter than steel, yet it’s just as strong.  It’s twice as strong as aluminium, but it’s 
only 60% heavier.  It resists corrosion in sea water.  It is resistant to high temperatures, as its melting point is 
3,034.4 degrees Fahrenheit (1,668 degrees Celsius).  It even resists abrasion, cavitation, and erosion even at 
high-flow velocities.  It’s even biocompatible. 

The problem with this metal is that it’s expensive despite the fact that it’s the 7th most abundant metal and 
the 9th most abundant element overall.  Just about every piece of igneous rock contains it, but it’s not easy to 
extract. 

The applications for Titanium have grown exponentially, from its use (as titanium dioxide) in paints, paper, 
toothpaste, sunscreen and cosmetics, through to its use as an alloy in biomedical implants and aerospace 
innovations.  Military aircraft such as the F-22 and UH-60 Black Hawk helicopter contain large quantities of 
titanium.  As humans continue to explore space, titanium is likely to be needed in increasing amounts for the 
rocket engines, pressure vessels and structural parts of space vehicles.  Particularly exciting is the perfect 
marriage between titanium and 3D printing.65  Refer also to South Australian company, Titomic – “many high-
profile aerospace organisations such as Elon Musk’s SpaceX use materials that are twice the weight and a 
quarter the strength of titanium.  By shifting to supply chains of titanium powder that can be printed with 
their registered technology, the company argues that Australia can lead the way in this new industrial 
revolution, as it hosts 280 million tonnes of titanium.”66 

Global Production  

Recent global production information is limited, however according to Geoscience Australia, and the United 
States Geological Survey data, Australia’s EDR of rutile and zircon in 2012 was the world’s largest economic 
resources with 52%, and 53%, respectively.  Australia also has the second largest share of the world’s ilmenite 
with 15%, behind China, which has 31%.  Other major country rankings include India (13%), South Africa (10%) 
and Brazil (7%) for ilmenite, South Africa (16%) and India (15%) for rutile and South Africa (24%) and India (6%) 
for zircon. 

During 2012, world production of ilmenite increased by 2.9% to 11.30 Mt and rutile increased by 2.9% to 790 
000 tonnes while world production of zircon decreased by 2.8% to 1.41 Mt.  Australia is the largest producer 
of rutile with 55.9% of the world production followed by South Africa with 16.7% and Sierra Leone with 12.7%.  
Australia is the second largest producer of ilmenite with 11.9% after South Africa with 17.3%, followed by 
Canada and China with 11.8% each, and is the largest producer of zircon with 42.9% followed by South Africa 
with 28.4% and China with 10.6%. 

                                                            
65 For further information on this particular aspect, see Laichang Zhang (May 27, 2019), Titanium is the perfect metal to make replacement human 
body parts, in The Conversation, at https://theconversation.com/titanium-is-the-perfect-metal-to-make-replacement-human-body-parts-115361  
66 See Titomic Presentation March 2020, at https://www.titomic.com/march-update-2020.html  

https://theconversation.com/titanium-is-the-perfect-metal-to-make-replacement-human-body-parts-115361
https://www.titomic.com/march-update-2020.html
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Future Demand and Supply  

Environmental issues have seen the virtual shutdown of coastal operations in many parts of the world 
including an important recent source of supply from the beaches of Tamil Nadu in India. This alone has 
tightened up the market.  Together with mine closures (such as the Stradbroke Island operations in 
Queensland), industry consultant, TZMI, is forecasting an emerging deficit in TiO2 feedstock from 2021 which 
should be supportive of rutile and ilmenite prices.67  TZMI are also forecasting a significant deficit in zircon 
production. 

Prices have therefore moved slowly upwards in response to the tight markets as demonstrated in the graph 
below:  

 
Figure 21: Mineral sands prices.68 

                                                            
67 TZMI and H& S Consultants, November 2016. Preliminary Economic Assessment Goondicum. 
68 Source: Iluka and TZMI. 

Figure 20: Australia's world share of heavy mineral sands and rare earth elements. 
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There are two ways to examine the price of titanium.  Most of the titanium ore (95%) is used to create titanium 
dioxide (TiO2), which is a white pigment used as an additive or coating.  Industrial Minerals69 assessed prices 
for titanium dioxide pigment, high quality, bulk volume, at $2,600-$3,000 per tonne in August 2018.   

Then there’s the metal itself.  As of January 2016, the price was $3,750 US per tonne (the lowest point in over 
a decade) increasing to $4800 US in 2018.   

Prospects for Wide Bay Burnett Region   

In terms of Australian competition to Queensland mineral sand resources, the stand-out development 
opportunity is the Thunderbird project located in the Kimberley region of Western Australia.  Owned by 
Sheffield Resources (ASX:SFX), Thunderbird is a Tier 1 mineral sand project with resources of over 3 billion 
tonnes at 6.9% total heavy minerals (HM) with a 1 billion tonne/12.2% HM, zircon-dominated high-grade 
orebody.  The project is fully permitted and awaiting final equity funding.  Production is forecast to ramp up 
from around 80ktpa zircon (plus zircon in concentrate) in Stage 1 to a peak of around 200kt in Stage 2.  By-
product ilmenite is to be sold to Chinese pigment producers.  First production is likely in 2021-22. 

A second, high quality, zircon-rich project is Fingerboards, a Victoria project 100 percent owned by unlisted 
Kalbar Resources.  Once permitted Fingerboards is forecast to produce some 120ktpa of zircon in concentrate, 
together with by-product ilmenite and monazite (for the rare earth market).  

Attention has also focused on the very large, low-grade deposits that is known as the Wimmera deposits within 
the Murray Basin of Victoria.  These were discovered in the 1960s and 1970s but have generally been regarded 
as sub-economic due to low-grades, metallurgical challenges, and poor ilmenite quality.  The two most 
advanced projects, Donald (approximately 110-120ktpa TiO2 units) and Avonbank (perhaps 110ktpa) are 
controlled by Chinese interests, but there is little in the public domain regarding the status of these projects.  
Iluka controls the WIM100 deposit in the Basin, and feasibility work has commenced on the project.70 

Iluka has been the world’s largest producer however is winding down production at the Jacinth deposit (WA) 
as it moves activity further towards its Ambrosia deposit to stimulate zircon supply.  At the same time, the 
company is preparing to launch the $275 million Cataby project 170 kilometres north of Perth. 

Within the Wide Bay Burnett Region, there are a number of quantified mineral sands projects including 
Wateranga and Goondicum.  Others exploring for ilmenite and rutile include Cheltenham Stone near Eidsvold.   

2.19 Nickel (Ni) 

Nickel is an element found in the earth’s crust in two forms lateritic ores and sulfidic.  The latter is processed 
or smelted to form refined nickel.  Nickel is a lustrous, silvery-white metal.  The key properties of nickel are a 
high melting point, good ductility, resistance against corrosion, and recyclability – it has relatively low electrical 
and thermal conductivities, has strength and toughness at elevated temperatures, is easily shaped into thin 
wires and flat sheets and is capable of being magnetised.  

Geological Occurrence and Natural Abundance 

Most mined nickel derives from two types of ore deposits that form in very different geological environments: 
magmatic sulphide deposits, where the principal ore mineral is pentlandite [(Ni,Fe)9S8], and laterites, where 
the principal ore minerals are nickeliferous limonite [(Fe,Ni)O(OH)] and garnierite (a hydrous nickel silicate).  

                                                            
69 TiO2 prices hold steady; market reaches equilibrium (10 August 2018), found at https://www.indmin.com/Article/3826556/TiO2-prices-hold-
steady-market-reaches-equilibrium.html  
70 For further information, see https://www.theassay.com/asx-edition-insight/the-mineral-sands-sector-sustaining-whiteness-for-the-world-in-the-
face-of-declining-supply/ by Dr Chris K. Baker, Bridge Street Capital Partners February 5, 2020 

https://www.indmin.com/Article/3826556/TiO2-prices-hold-steady-market-reaches-equilibrium.html
https://www.indmin.com/Article/3826556/TiO2-prices-hold-steady-market-reaches-equilibrium.html
https://www.theassay.com/asx-edition-insight/the-mineral-sands-sector-sustaining-whiteness-for-the-world-in-the-face-of-declining-supply/
https://www.theassay.com/asx-edition-insight/the-mineral-sands-sector-sustaining-whiteness-for-the-world-in-the-face-of-declining-supply/
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Magmatic nickel sulphide deposits form when magmas derived from the Earth’s mantle ascend into the crust, 
in some cases reaching the Earth’s surface, and crystallise into iron-magnesium-nickel-rich mafic and 
ultramafic rocks containing concentrations of Ni-rich sulphide minerals. In some deposits the Ni is associated 
with concentrations of platinum-group elements (PGEs) and copper, which increase the value of the nickel ore 
deposits.  For example, the Noril’sk Ni-Cu-PGE deposit in Russia is estimated to have a value of approximately 
$1 trillion, representing one of the most valuable deposits in the world.  Most of Australia’s nickel sulphide 
resources occur in Western Australia within ultramafic lava flows of Archean age.  Other countries with major 
resources of nickel sulphide deposits include South Africa, Canada and Russia.  

Laterite-hosted nickel deposits form by the weathering of ultramafic rocks and are a near-surface 
phenomenon related to tropical climates.  Although Australia holds large resources of lateritic nickel, very 
large deposits of this type also occur in Indonesia, New Caledonia, Philippines, Cuba and Brazil.   

According to Geosciences Australia, Western Australia has the largest nickel resources with 96% of total 
Australian resources, contained within nickel sulphide and lateritic nickel deposits.  Queensland is the second 
largest with 4.5% (lateritic nickel), followed by Tasmania with 0.2%. Currently, all nickel is accessible for mining.   

In 2018, exports of nickel ore and concentrates (0.164 Million tonnes) and intermediate and refined nickel 
(0.234 Million tonnes) had a combined export value of $4285 million significantly up from $2445 million in 
2017 owing to improved nickel prices despite lower production.   

Uses 

Nickel is a key metal in the production of stainless steel, as it enhances the corrosion resistance properties of 
steel thereby adding high value to the end product representing 71% of Nickel consumption.  Thus, 
industrialization and urbanization in the developing economies are expected to boost the demand for stainless 
steel in the various end-use industries and thereby for refined nickel.  Another 12% goes into superalloys (e.g., 
Inconel 600) or nonferrous alloys (e.g., cupronickel).  Both families of alloys are widely used because of their 
corrosion resistance.  The aerospace industry is a leading consumer of nickel-base superalloys.  Turbine blades, 
discs and other critical parts of jet engines are fabricated from superalloys.  Nickel-base superalloys are also 
used in land-based combustion turbines, such those found at electric power generation stations.  The 
remaining 23% of consumption is divided between alloy steels, rechargeable batteries, catalysts and other 
chemicals, coinage, foundry products, and plating.  

 
Figure 22: Global Refined Nickel Market Share, by Application, 2017 (%).71 

                                                            
71 Global Refined Nickel Market Information by Applications (Stainless Steel, Batteries and Plating), End-Use Industry (Industrial Machinery, 
Metallurgy, Automotive, Building and Construction), Region (Asia-Pacific, North America, Europe, Latin America and others) - Forecast till 2024; 
marketresearchfuture.com    
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Global Production  

 
Figure 23: World Nickel mine production and reserves. 

Notes for the Table above. 

E Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data. — Zero. 
1 Less than 1⁄2 unit. 
2 Estimated. The U.S. Census Bureau reported that exports of nickel in ores and concentrates were 54,600 tons in 2018; all or part of these data have 
been referred to the U.S. Census Bureau for verification. 
3 Defined as primary imports – primary exports + adjustments for industry stock changes, excluding secondary consumer stocks. 
4 Defined as apparent primary metal consumption + estimated secondary consumption. 
5 Defined as imports – exports + adjustments for consumer stock changes. 
6 See Appendix B for definitions. 
7 See Appendix C for resource and reserve definitions and information concerning data sources. 
8 For Australia, Joint Ore Reserves Committee-compliant reserves were 5.4 million tons. 
9 Overseas territory of France.  
Source US Geology Survey 2020  

Future Demand and Supply  

Although the global market is witnessing moderate growth at present, the increasing demand for nickel in the 
manufacturing of batteries used in electric vehicles (EVs) is expected to drive the global market growth at a 
significant rate in the next few years.72  

The growing use of nickel in the healthcare industry in applications such as devices and implants is also 
expected to drive the demand for nickel and fuel the growth of the global refined nickel market.  Asia-Pacific 
accounted for the largest market share of the global refined nickel market in 2018 as a result of urbanization 
and industrialization in developing economies such as India, China, and South-East Asian countries.  The surge 
in automotive production in the region, increasing infrastructural activities, and a growing number of EV 
battery manufacturers in the region are factors expected to boost the demand for refined nickel in the region 
during the forecast period.  The supply-side drivers73 of the refined nickel market include government policies 
for EV battery manufacturing, stable refined nickel prices, and an increasing import of nickel ore in China.  

Fitch Solutions forecast that Australia is set to grow nickel production.  The world’s nickel ore production could 
fall by about 15% as a result of Indonesia’s nickel ore export ban which commenced in January 2020. 74  
Shutdowns in the Philippines (due to environmental concerns), as well as the lower quality of nickel ore in the 
Philippines, may also impact on global demand.  The lower grade of nickel ore in the Philippines is a particular 

                                                            
72 According to analytics from GlobalData, the number of electric vehicles is expected to increase from 1.6 million in 2018 to 6.8 million in 2023, and 
the demand for nickel for lithium-ion batteries is expected to quadruple over this period from 3-4% in 2019. 
73 Key Players in the global nickel market include: Norilsk Nickel (Russia), Vale (Brazil), South 32 (Australia),  Jinchuan Group International Resources 
Co. Ltd (China),  Sumitomo Metal Mining Co. (Japan), Anglo American (US), Ambatovy (US), Sherritt International Corporation (Canada), Minara 
Resources (Australia), Glencore (Switzerland) 
74The future of nickel: tensions, trade bans and technology, 10 December 2019, found at https://www.mining-technology.com/features/the-future-of-
nickel-tensions-trade-bans-and-technology/  

https://www.mining-technology.com/features/the-future-of-nickel-tensions-trade-bans-and-technology/
https://www.mining-technology.com/features/the-future-of-nickel-tensions-trade-bans-and-technology/
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problem for Chinese operators, as it affects the ability of nickel pig iron producers to achieve the necessary 
purity mix for stainless steel production. 

Fitch Solutions forecasts a growth in Australian production from 2.1 million tonnes to 2.8 million tonnes by 
2029.  (There may be some minor delays due to COVID constraints.)   

Construction of a nickel sulphate plant is underway in Kwinana nickel refinery in Western Australia, with stage 
one operation expected to produce up to 100,000 tonnes a year of nickel sulphate.   

The London Metal Exchange current (June 1, 2020) forecast for nickel is provided in the table below: 

 
Figure 24: London Metal exchange Official prices USD per tonne.75 

Prospects for Wide Bay Burnett Region   

Hawkwood is a large project area in the Wide Bay Burnett Region which has been explored for Nickel.  Aus 
Tin’s Mt Cobalt also has high grade nickel at relatively shallow depths in a new zone north of where previous 
drilling has been conducted.  (Refer Mt Cobalt Project Summary for more information). 

2.20 Potash (KCI)  

Potash is the common name for various mined and manufactured salts that contain potassium in water-
soluble form.  It usually refers to potassic fertilisers, which are potassium chloride (KCl or sylvite), potassium 
sulphate [K2SO4 or sulphate of potash (SOP)], which usually is a manufactured product], and potassium-
magnesium sulphate [K2SO4•2MgSO4 or either langbeinite or double sulphate of potash magnesia (SOPM or 
K-Mag)].  Muriate of potash (MOP) is an agriculturally acceptable mix of KCl (95% pure or greater) and sodium 
chloride (halite) for fertilizer use, which includes minor amounts of other nontoxic minerals from the mined 
ore and is neither the crude ore sylvinite nor pure sylvite.76   

Potash can be considered as a strategic commodity as there are no substitutes for potassium as an essential 
plant nutrient and an essential nutritional requirement for animals and humans.   

Geological Occurrence and Natural Abundance 

US Geology Services estimates potash reserves over 3.6 billion tonnes in K20 equivalent.  Total resources are 
likely to be about 250 billion tonnes.  Canada holds the largest known potash reserves globally.  Nearly 95% of 
Australia’s identified resources occur in Western Australia.  They are nearly all found in lake brines.   

  

                                                            
75 LME Official settlement price = cash offer. 
76 Geoscience Australia, 2012 
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Uses 

Potassium is the seventh most abundant element in the earth's crust and is found in every cell of plants and 
animals.  Potassium helps plants grow strong stalks and resist stress such as weeds, insects, disease and 
changes in temperature. 

Potassium improves water retention, strengthens roots and stems, and assists in nutrient transfer.  It activates 
vital plant enzymes, ensures the plant uses water efficiently and helps to keep the food you buy fresh. 

Potash is a major ingredient in most commercial fertilizers which contain a mix of potassium (K), nitrogen (N) 
and phosphate (P).  Potassium from potash is often referred to as the “regulator” in crop production 
influencing over 60 enzyme systems, which control crop quality. 

The demand for fertilizer is rising rapidly: 
• Increased grain consumption - world grain consumption highly correlated with overall population 

growth and an increased middle class that has a higher protein diet 
• The human population is headed to 9.3 billion by 2050, with the middle class expanding from 1.8 

billion to 4.9 billion consumers (UN & OECD estimates) 
• Potash is a key source of potassium, which is a natural component of fertilizer that increases crop 

yields and there is no known substitute 
• Global farm output must rise 70 percent by 2050 on less arable land to nourish everyone according to 

the Food and Agriculture Organization. 
• Decreasing arable land per capita requires increasingly higher crop yields to keep pace with demand77 

Small quantities are used in manufacturing potassium-bearing chemicals such as: 
• detergents 
• ceramics 
• pharmaceuticals 
• water conditioners 
• alternatives to de-icing salt. 

No substitutes exist for potassium as an essential plant nutrient and as an essential nutritional requirement 
for animals and humans.   

Global Production  

Global annual potash production in 2019 was estimated at nearly 70 million tonnes.  Canada produced over 
22 million tonnes, followed by Belarus with 12 million tonnes and Russia at 11 million tonnes.   

Phosphate and potash, used in fertilisers, are essential for Australia's agricultural industries yet the nation is, 
at present, not self-sufficient in these commodities.  Potash (KCl) is critical to the economy of Australia due to 
its use in fertilisers, and yet the nation is largely dependent upon imported potash.  In 2018, Australia imported 
over 796,000 tonnes of potash (valued at $244 million).  To address Australia's opportunities for new resources 
of critical minerals Geoscience Australia undertook a study (Geoscience Australia Record 2013/39) of the 
potential of Australian salt lakes as possible sources of potash.  The assessment indicated locally high potential 
for potash in several large lake systems in northern Western Australia, Northern Territory and South Australia.  
Since 2013, significant exploration has occurred with respect to finding mineable potash reserves given 
Australia’s demand for the mineral and the increasing prices attached to it.  In 2018, Australia’s economic 
demonstrated reserves of potash were 72 million tonnes.  Whilst Australia used to produce potash in the 
1950s, Australian Geoscience advises no potash was produced in Australia in 2018.   

                                                            
77 Sourced from Encanto Potash, found at http://www.encantopotash.com/english/aboutpotash/default.aspx  

http://www.encantopotash.com/english/aboutpotash/default.aspx
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Kalium Lakes Limited is an Australian, publicly listed (ASX:KLL) exploration and development company, focused 
on developing the Beyondie Sulphate Of Potash Project in Western Australia.  As at end March 2020, the 
overall project was approximately 40% complete with approximately A$100m incurred to date. 

In January 2019, Australia’s first batch of field-evaporated sulphate of potash has been produced by Australian 
Potash (ASX: APC) at its pilot processing facility in suburban Perth, Western Australia.  The facility output an 
initial 65 kilograms of the product from a maiden delivery of 3 tonnes of potassium-rich harvest salts mined 
at the company’s Lake Wells project in WA’s goldfields region.78   

Future Demand and Supply  

Demand is expected to continue to increase as food production is required to increase and become more 
efficient in terms of land utilisation.  China, India and Brazil are leading importers of potash with little domestic 
production: 

• China (70% imported, 11M tonnes/yr) whilst producing 7.4 million tonnes per year in 2018 
• India (100% imported, 8M tonnes/yr) 
• Brazil (90% imported, 8M tonnes/yr) 

As noted above, Australia has also imported all its potash requirements in recent years.  

 
Figure 25: World production of potash.79 

According to the major producer, Canada, overall potash prices were in decline from 2012 until the first half 
of 2017.  Prices began to increase in the second half of 2017, reaching US$268/tonne by the end of 2018. 

Prospects for Wide Bay Burnett Region   

The Nova Potash Ubobo Project is west of Ubobo and borders North Burnett Regional Council and Gladstone 
Regional Council. 

2.21 Silica Sand 

Silica Sand (SiO2) Silica is simply silicon and oxygen - two of the most common elements on the planet.  Silica 
sand is primarily quartz that has been broken down over time by the actions of wind and water, until it exists 

                                                            
78 In December 2018, WA’s state government confirmed its commitment to assisting the development of local potash projects by lowering the rental 
rate per hectare for project owners.  The existing rental rate of $18.70 per hectare would be reduced to $2.32/ha for the first five years of a new 
mining lease, and $4.64/ha from year six onwards. 
79 Source: Government of Canada, Potash Facts, found at https://www.nrcan.gc.ca/our-natural-resources/minerals-mining/minerals-metals-
facts/potash-facts/20521 

https://www.nrcan.gc.ca/our-natural-resources/minerals-mining/minerals-metals-facts/potash-facts/20521
https://www.nrcan.gc.ca/our-natural-resources/minerals-mining/minerals-metals-facts/potash-facts/20521
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as fine granules.  Industrial sand and gravel, often called "silica," "silica sand," and "quartz sand," includes 
sands and gravels with high silicon dioxide (SiO2) content.  Silica sands refers to quartz sands which have a high 
level of purity, generally over 98%.   

Geological Occurrence and Natural Abundance 

Crystalline silica is the most common form and it makes up over 12% of the Earth’s crust, making it the second 
most common mineral on the planet.  Crystalline silica comes in the forms of quartz, cristobalite and tridymite.  
Quartz is the most common of these, which transforms into cristobalite when heated at high temperatures 
(over 1450 degrees C).   

Uses 

Crystalline silica is an essential component of materials which have an abundance of uses in industry and are 
a vital component in many things used in our everyday lives.  It is impossible to imagine houses without bricks, 
mortar or windows, cars without engines or windscreens, life without roads or other transport infrastructures 
and everyday items made of glass or pottery.   

Industrial silica is used in a vast array of industries, the main ones being the glass, foundries, construction, 
ceramics, and the chemical industry.  Silica in its finest form is also used as functional filler for paints, plastics, 
rubber, and silica sand is used in water filtration and agriculture. 

Currently there are no direct substitutes for silica sand in the majority of its applications.  As a result, the threat 
of competitor products remains low. 

Global Production  

Asia Pacific is the largest consumer of high purity silica sand for the glass and foundry industry in this region.  
In addition, the growing construction activities in this region would further augment the demand for silica 
sand. 

North Americas’ demand for silica sand has been increasing due primarily to the growing oil and gas 
exploration and development projects in the hydraulic fracturing market (unconventional oil and gas).  This is 
expected to also witness fast growth and see a substantial demand increase.   

However, there is very limited international trade in the market due to the high cost involved with 
transportation as compared to the cost of the product.  Major players prefer to have a domestic processing 
facility close to the centres of demand. 

Future Demand and Supply  

IMARC80 expects high growth in demand from North America, Latin America and Western Europe through to 
2022 due to increasing hydraulic fracturing activities that use silica sand as a proppant, due to its low cost.  
Growth is also expected to be driven by emerging markets such as China and India, where the demand for 
silica sand in the foundry and construction industries is expected to be high.  Overall, IMARC projected the 
silica sand market expanding at a CAGR of 4.2% from 2017-2022, reaching around 230.6 million tonnes and 
revenues of US$9.6 billion by 2022.  Other forecasters also suggest increases in this order, or higher – up to 
5.5% per annum.   

In Queensland, Cape Flattery81 in North Queensland has confirmed deposits of approximately 200 million 
tonnes.  At the current production volume, there is enough silica sand there for the next 100 years.  The mine 
is the largest exporter of silica sand in the world.   Diatreme Resources has boosted the resource estimate for 

                                                            
80 International Mining and Resources Conference (IMARC) 
81 Cape Flattery Silica Mines Pty Ltd is a wholly owned subsidiary of the Mitsubishi Corporation. 
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its Galalar silica sand project by 26 per cent to 38 million tonnes after recent drilling and testing.  Located 
about 200km north of Cairns, the Galalar silica sand project lies near Cape Flattery. 

Total throughput of silica sand exported through Queensland ports increased by 10.5% in 2017-18, with 
Bundaberg having a significant increase to 106,716 tonnes.  About 2.3 million tonnes of silica sand was shipped 
from Cape Flattery to Japan as well as South Korea, Taiwan, the Philippines and other countries in Asia.   

Prospects for Wide Bay Burnett Region   

The Sunstate Sands Bundaberg Silica Sand Mine product at Coonarr, is unusual in that the mine can deliver 
material from below 250 microns up to 5mm.  The company has graded the resource into three major 
products, which in fact occur in naturally graded layers commencing with superfine at the top and finishing 
with coarse on the bottom.   

The resource delivers some sustainable competitive advantages. 
• The inherent particle size gradations coupled with the purity of chemical composition. 
• Particle size gradation allows both separation into a number of closely defined particle size ranges or 

blending to create a size range for specific applications. 
• Product differentiation resulting from chemical and physical properties enables penetration into 

several market segments. 
• The volume and type of sand allows the company to compete in both low and high value markets 

Sunstate Sands have recently submitted a mining lease application to extend the current mining areas.  

Mining of beaches and dune areas is declining in Queensland due to environmental concerns, particularly 
adjacent to national park and urban areas.  Whilst the Wide Bay is likely to additional deposits, the 
environmental and community concerns are likely to reduce the appetite of explorers.  Belanda Coonarr and 
Pacific Sands have small single mining leases adjacent to Sunstate Sands raising the question of working 
collaboratively to reduce costs etc. 

In their Mining Lease application, Cheltenham Stone have listed silica sand as one of the twenty products 
proposed to be mined. 

2.22 Vanadium (V) 

Vanadium was first discovered by Andrés Manuel del Río in Mexico City in 1801.  He called it erythronium, 
from the Greek word erythros, meaning red, for the colour that it turned when it was heated.  Vanadium is a 
soft, ductile silver grey metal.   

Vanadium is on the critical minerals list for Australia and the United States.   

Geological Occurrence and Natural Abundance 

Vanadium is not found in its metallic form in nature but occurs in more than 60 minerals as a trace element in 
a range of minerals.  It occurs most commonly in titaniferous magnetite deposits and in uraniferous sandstone 
and siltstone, as well as bauxites and phosphorites.  Vanadium also occurs in fossil fuels such as crude oil, coal 
and tar sands.   

Nearly all of the world's vanadium is derived from mineral concentrates (typically vanadium-rich and titanium-
rich magnetite) separated from mined ore, or as a by-product of steel-making slags.  According to the United 
States Geological Survey (USGS)1, China, South Africa and Russia are the world's main producers of vanadium.  
Petroleum residue is another source of vanadium.  Japan and the United States are understood to be the only 
countries to recover significant quantities of vanadium from this source.  It is also recovered from wastes such 
as fly ash from coal combustion and waste solutions from the processing of uranium ores.   

https://www.ga.gov.au/scientific-topics/minerals/mineral-resources-and-advice/australian-resource-reviews/vanadium#_edn1
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Vanadium is sold largely as vanadium pentoxide (V2O5) and, less commonly, as vanadium trioxide (V2O3) for 
non-steel applications and as the alloy ferrovanadium (FeV) for steel making.  The most common FeV alloy is 
FeV80, but FeV40, FeV50 and FeV60 are also sold.  The numeric part of the symbol refers to the amount of 
contained vanadium for example, FeV80 contains approximately 80% vanadium.82 

World Economic Reserves of Vanadium were estimated in 2019 at approximately 22 million tonnes, with 
Australia having 4 million tonnes.  World resources of vanadium exceed 63 million tonnes according to the US 
Geology Survey.  

Uses 

Vanadium is primarily used with iron to make metal alloys for high-strength steel production.  High-strength 
steel has a wide range of applications, including for gas and oil pipelines, tool steel, jet engines, the 
manufacture of axles and crankshafts for motor vehicles, as well as for reinforcing bars in building and 
construction.   

Vanadium is also used in the production of ceramics and electronics, textile dyes, fertilisers, synthetic rubber, 
welding, as well as in alloys used in nuclear engineering and superconductors.  Vanadium chemicals and 
catalysts are used in the manufacture of sulfuric acid, the desulphurisation of sour gas and oil, and in the 
development of fuel cells such as vanadium redox flow batteries and low-charge-time, lightweight batteries. 

Global Production  

World production of vanadium in 2019 was approximately 73,000 tonnes, down from just over 80,000 tonnes 
in 2017.  China is the major producer of vanadium, supplying just over 50% of the global market, followed by 
Russia and South Africa.   

Future Demand and Supply  

Overall consensus seems that Vanadium demand strengthen due to demand for higher strength steel from 
the steel industry and increasing new demand for Vanadium Redox Flow Batteries (VRFBs).  Around 85% of 
vanadium production is used as a steel strength additive.  

VRFBs have unique characteristics that make them ideal in the energy storage space.  A VRFB typically is 
charged using renewable energy such as wind turbines or solar panels.  The VRFB has several unique 
characteristics that give them an advantage for large scale commercial energy storage.  They can charge and 
discharge at the same time, and they can last up to 25-30 years with continued daily use. 

Whilst 2018 saw significant growth for vanadium, prices for V205 and ferrovanadium fell in 2019.  Demand 
was not as high as expected in 2019 – niobium substituted for some vanadium and Chinese demand was less 
than expected as some steel mills were slow to act in response to Chinese regulations imposing higher strength 
standards for steel (for which vanadium is used).  The 2018 price spike was also just that – an unsustainable 
short term price hike, for a mineral that has a very volatile price history.   

On the supply side, niobium as a substitute is uncertain, as its supply is more inelastic than vanadium.  Only 
three countries in the world currently produce niobium – Brazil accounting for nearly 90% of the output.   

Forecasters suggest that vanadium’s future will belong more with the growth in VRFBs despite the ongoing 
requirement for steel (and vanadium as an input thereto).   

COVID may have, as with many minerals, dampened demand (and supply) of many goods and services, 
however the graph below appears to represent the views of many in regard to Vanadium’s future demand and 
supply.   

                                                            
82 Summerfield, Daisy Geoscience Australia, Australian Resource Review, Vanadium 2018 
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Figure 26: Vanadium supply and demand.83 

Whilst there is much interest in vanadium, and many prospective greenfield vanadium projects, it is 
understood that at this time, Australia has no operating vanadium sites.   

Prospects for Wide Bay Burnett Region   

The Auburn Resources Hawkwood Project and the Cheltenham Stone Project have both noted that they are 
exploring for Vanadium.   

2.23 Zinc (Zn) 

Zinc is the fourth most-widely consumed metal, following iron, aluminium and copper.  Pure zinc is a bluish-
white, shiny metal which is resistant to corrosion.  Zinc has never been found naturally in its pure form.  It can 
be alloyed (mixed) with a number of other metals.  Zinc is brittle at ordinary temperatures but is malleable 
and ductile (can be beaten and drawn into a wire) when heated to 1000°C.  Zinc has a relatively low melting 
point and is a good electrical conductor.   

Geological Occurrence and Natural Abundance  

The main zinc mineral is sphalerite ((Zn,Fe)S), which contains up to 67% zinc by mass.  Smithsonite (ZnCO3, 
52%), willemite (Zn2SiO4, 59%) and hemimorphite (Zn4Si2O7(OH)2 H2O, 54%) may occur in the near-surface 
weathered or oxidised zone of an orebody.  In some cases, these secondary minerals are also zinc ores. 

Deposits containing zinc form from hot, aqueous (or hydrothermal) fluids generated within the earth.  These 
fluids may flow along sub-surface fractures where sphalerite and other minerals may precipitate to make vein 
deposits.  Where limestones occur, the fluids may flow through cavities to form rich but patchy deposits. 

Uses 

Zinc’s primary use is for galvanising steel, either through hot dipping or cold plating.  Zinc mixed with small 
amounts of aluminium produces a very strong alloy.  Its low melting point enables it to be diecast (cast into 
different shapes in steel moulds) to make all sorts of items (some requiring fine detail) from carburettors to 
door handles, staples to zips (and even Matchbox cars!)  Brass (70% copper, 30% zinc) is particularly rust-
resistant and so is used to make marine hardware.  Many musical instruments are made from brass.  Brass is 
also used to make decorative pieces, from light fittings to taps, and instruments for astronomy, surveying, 
navigation and other scientific purposes. 

                                                            
83 Source: Matthew Bohlsen, InvestorIntel.com (May 2019) 
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Zinc is also used in the very common zinc-carbon battery, and zinc-bromide and zinc-nickel power cells are 
amongst the newest types of batteries.  Zinc energy storage may also find increased use with utilities in the 
future with further research. Zinc-bromine may be an alternative to lithium ion batteries.   

Zinc oxide is a unique and very useful material, used in the manufacture of rubber tyres, skin products (such 
as zinc cream, anti-dandruff shampoos, antiseptic ointments and calamine lotion for healing skin disorders), 
paints, floor coverings, plastics (to help prevent them cracking) and ceramic glazes. 

Global Production  

About 40 countries produce zinc ores and concentrates, and 30 countries produce refined zinc.  China is the 
leading producer of zinc in concentrate and refined zinc and is also the leading consumer of refined zinc.  2019 
global zinc mine production was estimated to be 13 million tonnes, a 4% increase on 2018.   

Total global reserves are estimated at over 250 million tonnes out of identified resources of nearly 2 billion 
tonnes.  JORC compliant reserves in Australia were 25 million tonnes in 2019.   

Future Demand and Supply  

Global zinc consumption is projected by Australian Geosciences to rise modestly over the period to 2025, from 
14 million to 15 million tonnes.  Mine supply is set to increase whilst smelter capacity remains limited 
suggesting rationalisation of concentrate supply may be required in the absence of investment in additional 
smelting capacity.   

As exploration for copper continues in response to demand for battery materials, the outlook for zinc may also 
benefit.  Australian government reports suggest a muted medium outlook for zinc prices, as supply continues 
to increase.  This is also supported by Fitch, who see global zinc production ramping up over the next few 
years, increasing to 15.7 million tonnes by 2028, averaging a year on year growth of 1.97 per cent.   

Following a healthy year of growth in 2019, Fitch Solutions also expects Australia to maintain this, with MMG’s 
Dugald River mine84 and Glencore restarting operations at the Lady Loretta mine in Mt Isa, both located in 
Queensland.  With a growing pipeline of projects, Fitch expects Australia to average the second fastest growth 
rate in the world in the lead up to 2028, beaten only by Canada.  China is also predicted to remain the biggest 
producer of zinc globally, despite a muted annual growth rate of 0.2 per cent.   

Prospects for Wide Bay Burnett Region   

There are a number of projects within the Wide Bay Burnet region exploring for Zinc, either as a stand alone 
such as the Ban Ban Project, or in conjunction with other minerals such as copper and gold.  The AEON Metals 
7B project and Mt Cannindah, also include zinc in their exploration objectives. 

 

 

  

                                                            
84 Dugald River is 100% owned by the MMG Limited and is one of the world’s top 10 zinc operations. 
Due to the scale of the ore body, Dugald River is estimated to have a mine life of 20+ years to process an average of 1.7 million tonnes of ore per 
annum. The operation predominantly produces zinc concentrate, with by-products including lead and silver. Dugald River ore is mined underground 
using diamond drilling techniques, after which it is extracted to the surface and treated on-site. Concentrate is then transported to the Port of 
Townsville via rail departing from Cloncurry. First production of finished zinc concentrate left Dugald River in November 2017. 
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3 Mining Projects in the Wide Bay Burnett Region 

The investigation identified over 100 projects.  These projects comprise 215 resource tenures, which have all 
been identified and researched further, through company information, reports to DNRME and other public 
information searches.  Over 200 historical tenures have also been accessed through the Queensland 
Government’s GSQ Lodgement Portal system, and in many cases, the associated reports have assisted in 
building a profile of the Project.  There are currently no gas or petroleum exploration or production leases in 
the Wide Bay Burnett region.  

A table of projects has been included at Section 3.1.  This table includes clickable page numbers to take the 
reader directly to the project. 

3.1 Table of Projects 

Commodity Project Company/Parent Page 

Gold Mt Rawdon Evolution Mining 63 
Gold Gympie New Gympie Gold 

Gold Explorer 
64 

Gold/Silver Barambah ActivEX 69 
Copper/Gold Esk Copper and Gold ActivEX  
Copper  Coalstoun  ActivEX  
Gold Eidsvold Gold Metal Bank  70 
Gold 8 Mile/Triumph Metal Bank  
Gold Manumbar DGR Global 71 
Gold Mt Scotchy Maub BK Exploration 72 
Gold Shamrock DGR Global 72 
 North Chinaman DGR Global  
 Tableland DGR Global  
 United Reefs DGR Global  
Gold Yarrol MGT Mining 73 
Gold/Molybdenum Mt Steadman MGT Mining  
Gold/Silver Red Mountain, Flanagans 

and Auburn 
Black Dragon Energy 75 

Copper Gold Mt Perry Belanda 76 
Gold Denny Gully  Bluekebble 76 
Gold Blue Mountain Bluekebble  
Gold Diversified Asset Holdings  77 
Gold Hattingh, Johan  77 
Gold/Silver Kangal Kangal Pty Ltd 77 
Gold Kohler, Ernst  78 
Gold Copper Coonambula Queensland Ores 

Holdings and associated 
Companies. Spinifex Rural 
Mgmt and New World 
Metals 

78 
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Commodity Project Company/Parent Page 

Gold, Copper, Ilmenite Cheltenham, Coonambula 
and Riverstone 

Cheltenham Stone, 
Coonambula Resources 
and Riverstone Resources 
(ARX Pacific) 

80 

Gold/Silver/Copper Tara Hills Tara Hills Pty Ltd 83 
Gold Turner, John  83 
Gold Mt Perry Acapulco Mining 84 
Gold Devils Mountain VGE Pty Ltd 84 
Gold Devils Mountain Devils Mountain Gold 84 
Gold Devils Mountain Laura Exploration 84 
Gold Dooloo Creek Devonian Gold 84 
Gold Alluvial Alluvial Gold Mining Pty 

Ltd 
84 

Gold Rawdon West Rawdon West Pty Ltd 85 
Gold Ollenbergs Ollenbergs Pty Ltd 85 
Gold Goldstrike Goldstrike Mining Pty Ltd 85 
Gold Wally’s Reward John Wall 86 
Gold Kabunga Dynasty Gold 86 
Gold, Bauxite May Queen, Tholstrups 

North 
Iron Ride Resources 86 

Gold Pioneer Genesis Resources 87 
Gold, Silver, Copper Three Sisters Auburn Resources 87 
Copper, Gold, Molybdenum Calgoa and Calgoa North Barlyne Resources 87 
Copper/Molybdenum/Silver Greater Whitewash, Ben Hur AEON Monto 87 
 7B Project AEON Monto  
Copper/Gold/Silver Mt Cannindah Cannindah Resources 89 
Copper GMX Metals  90 
Copper 7B East Copper Queensland 90 
Copper/Molybdenum Kildare Queensland Minerals 90 
Bauxite Binjour Australian Bauxite 91 
 Toondoon Australian Bauxite  
 

Monogorilby 
Iron Ridge Resources 
(Exploration) 

92 

Kaolin 
Cynthia 

Metalsearch (Abercorn 
Kaolin) 

93 

 Zeotech Zeotech Pty Ltd 95 
Kaolin Goodger, Winters and Nyora Terrequip Environmental 94 
Coal - Coking Bundaberg (M'borough)  Fox Coal 95 
Coal - Thermal Gunalda Project Tiaro Energy Corporation 96 
Coal - Thermal Tuan and Tuan West  Jindal Steel and Power 97 
Coal - Coking Booyan on Kolan Gen Resources 97 
Coal - Thermal Blackwatch Bauple Exploration 97 
Coal - Coking Colton Coal New Hope 97 
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Commodity Project Company/Parent Page 

Coal - Thermal Monto 2 Monto 2 Coal (Peabody 
Energy) 

98 

Coal - Thermal Monto Boardwalk Monto 
(Whitehaven) 

98 

Coal - Thermal Burnett Carabella (Wealth 
Resources) 

98 

Coal - Thermal Kunioon Stanwell Corporation 99 
Coal - Thermal South Burnett Coal MRV Tarong Basin Coal 99 
Dimension Stone Lochaber Creek  Eidsvold Siltstone 99 
 Hawkwood Granite Eastern Stone and 

Minerals 
101 

 Gunalda Slate Anderleigh Quarry 101 
Ilmenite/Apatite/Tito-
magnetite/Feldspar Goondicum 

Melior Resources 102 

Ilmenite/High Al Feldspar/ 
Apatite/Rutile/Scandium Wateranga 

High Titanium Resources  103 

Limestone Murgon Graymont 105 
 Marule Marule Pty Ltd 105 
 Scanford Steinhardt 105 
Nickel/Copper/Cobalt Hawkwood Auburn Resources 106 
Nickel, Copper Quaggy Iron Ridge Resources 106 
Cobalt/NIckel Mt Cobalt/Pembroke 

(Kilkivan Project) 
Aus Tin Mining 107 

Silica Sands Sunstate Sands Coonarr Sunstate Sands 109 
 Coonarr Belanda 109 
 Coonarr Pacific Sands 110 
Zinc Ban Ban Auburn Resources 110 
K Feldspar Ubobo Nova Potash 110 
Diatomite Maidenwell Diatomite Maidenwell Diatomite 111 
Bismuth Biggenden Mine  112 
Manganese Amamoor and Mary Valley Eclipse Metals 112 
 Fig Tree Valley  113 
 Rockybar Rockland Minerals 113 
 Cr Wayne Honor  113 
 Blackbutt Blackbutt Mining 113 
 Ford, Kenneth  114 
 Mary Valley Slate E J Barnes 114 
 Mt Shamrock Vella Mining 115 
 Paula Greenland  115 
 Arragon Investments  115 
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3.2 Mt Rawdon – Evolution Mining 

The Mount Rawdon Project comprises the operating Mount Rawdon open cut goldmine, held under mining 
leases 50119, 100059, 1259, 1203,1204, 1206,1210,1231, 1192, 50119 and two EPMs (10566 and 27047).  The 
mine is 80 km southwest of Bundaberg and 15 km southeast of Mount Perry.   

The mine is located in intrusive rocks (rhyodacitic intrusives, breccias, and volcaniclastic rocks) and the gold is 
associated with pyrite.  The gold mineralisation is classed volcanogenic hosted massive sulphide (VHMS) 
deposit in Triassic intrusives and volcaniclastics intruding the Carboniferous Good Night Beds.  An internal 
review completed during 2019 has shown that the Mt Rawdon gold deposit has similarities more akin to a 
Carbonate Base Metal system rather than the previously suggested Intrusion Related Gold Systems.85   

Equigold NL commenced the mine in 2001.  LGL Mount Rawdon, Resolute, Placer, Samantha Evolution Mining 
have variously owned Mt Rawdon prior to November 2011.  Prior to and after the discovery of payable gold 
Mt Rawdon in 1946, prospectors and numerous companies have explored the area in and around EPM 10566 
for gold, base metals and rutile.  A summary of this work can be found in the EPM 10566 Annual Report 2000 
to the Department of Natural Resources and Mines by Hart (2000)86.   

In 2019 the mine produced 94,647 ounces of gold.  This was just below target range as there were multiple pit 
wall stability issues and an equipment failure, however, the Quarterly Report March 2020 demonstrate all was 
back on track: 

Total material mined was in-line with plan as the western wall stabilisation project continued in the March 
quarter.  

A total of 833kt of ore was processed at an average grade of 0.70g/t gold (Dec qtr: 832kt at 0.86 g/t). Plant 
recovery was 87.9% and plant utilisation was 96.2%.  

Mt Rawdon is on track to deliver significantly higher production and lower AISC in the June 2020 quarter with 
recommencement of mining higher grade ore in the south-western end of the pit.  

The current high price for gold has enhanced the positive outlook for the mine and gold in general.  Based on 
current reserves, the mine life extends to 2027.   

The company may be looking at additional resources in EPMs 10566 and 27047.  The Outer Rawdon EPM 
(10566) covers an area of approximately 205km2 and encloses the mining leases that host the Mt Rawdon 
gold deposit operated by Evolution Mining Ltd.  The following figure shows the EPMs surrounding the mine. 

 
Figure 27: Mt Rawdon EPMs 

                                                            
85 Murphy, T. April 2020 Partial Relinquishment Report for 26 Sub-blocks relinquished from EPM 10566 Outer Rawdon as of December 10th 2019 
86 Hart, M. 2000 Annual Report, Exploration Permit for Minerals 10566, “Outer Rawdon”, Period Ending 23rd June 2000, Equigold NL Report, Mt 
Rawdon, QLD.  



64 

Topographically, the permit area varies considerably from areas of elevated topography with significant cliffs 
and steep terrain to rolling hills and river flats.  The town of Mt Perry is located immediately north-west of the 
EPM. Access to the permit area is gained by the Mt Perry/Gayndah Road, Swindon Road and numerous dirt 
roads and farm tracks.  The Burnett River is directly south of the EPM.  The permit area has mixed land uses 
including National Park, forestry reserves, cattle grazing and some minor cropping – and the existing Mt 
Rawdon minesite.   

EPM 27047 currently overlays what was part of historic EPMs 7271 and 10228 and also some of EPM 16773, 
which is also in part covered by EPM 10566 now.  The outcome of EPM 10228 reporting (for period ending 
August 11, 2001 (and owned also for a time by Equigold) noted that “during the reporting period a review of 
past exploration results was undertaken.  As a result of this no further field work was carried out on the 
Waterlily Creek EPM, due to the lack of past success.”   

On June 4, 2020, Evolution Mining announced it has entered into a binding agreement with Aeris Resources 
Limited (ASX:AIS) to sell the Cracow gold mine for a total consideration of up to A$125 million.87  Evolution 
note that this sale is consistent with their strategy to continuously seek to upgrade the quality of its portfolio 
and hold six to eight assets with an average mine life of at least ten years.88  The sale is expected to close 
around the end of June 2020.   

3.3 Gympie (New Gympie Gold, Gold Explorer) 

James Nash found alluvial gold in a tributary of the Mary River in 1867, sparking a gold rush that soon led to 
finds of extremely rich ore just below the surface and within twelve months, reef mining was the principal 
activity.  During the first one hundred years in the history of the Gympie Goldfield, the total output was 
approximately 105,000 kg (3.5 million oz) of gold bullion, making it Queensland's third largest producer. In 
historic production terms, the goldfield is ranked sixth in Australian hardrock goldfields after Kalgoorlie, 
Bendigo, Ballarat, Mount Morgan and Charters Towers.  The top six mines in the goldfield contributed almost 
half of the field's total output.  These mines included the Scottish Gympie, No. 2 South Great Eastern, South 
Glanmire and Monkland, No. 1 North Phoenix, North Smithfield and No. 4 North Phoenix.89 

Over this period, it became apparent that the “erratic distribution of gold in the reefs was governed by the 
composition of the carbonaceous wall rock.”  The Gympie Veins were virtually barren except where they 
intersected beds of carbonaceous sediment.   

After many years of limited mining from the early 1900s, in 1969, Gympie Eldorado Gold Mines (GEGM) Pty 
Ltd acquired tenements over the goldfields area.  In 1980, Freeport Australia entered into a joint venture with 
GEGM which was purchased by Devex Limited in 1983.  Freeport managed the exploration program until 1986 
when they withdrew from the joint venture.   

In 1987, BHP Gold Mines became a joint venture partner with GEGM/Devex and agreed to spend $25 million 
on refurbishing some of the mines.  In November 1987, Mining Lease Applications 905 and 906 were lodged, 
covering the Monkland Deeps mining area and treatment plant site.  According to Ferguson and Brown90, by 
1990, BHP Gold had completed its expenditure and gained 55% equity in Gympie Eldorado Gold Mines.  
Corporate activity unrelated to the Gympie goldfield then saw BHP Gold taken over by Newmont Australia Ltd 
and renamed Newcrest Mining Ltd.  This new company redefined its exploration priorities, ceased expenditure 
at Gympie and placed its shareholding on the market.  

                                                            
87 Evolution Mining, ASX Announcement 4 June 2020, Agreement to Divest Cracow Gold Mine For up to A$125 million.   
88 Ibid. 
89 Kitch, RB BHP Gold Mines/Devex Gympie Joint Venture Project and the Geology of the Goldfield, NQ Gold Conference, Townsville, April 1989   
90 Ferguson J and E Brown, The Gympie goldfield 1867-2008, Gympie Regional Council 2009  
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In June 1991, Devex paid $3.5 million to Newcrest to gain full control of GEGM.  Devex undertook a detailed 
analysis of historical mining records to define production from individual mines and establish the grades of 
different types of mineralization.  In 1992 the Company refurbished the old Scottish No. 2 shaft to provide 
access and ventilation to the new mine workings. (Ferguson and Brown, p60) 

Cunneen and Levy91  provide an overview of the further development of goldmining in the Gympie region after 
BHP and Freeport departed, noting that the Inglewood Reef provided the “bankable” asset to underwrite 
expansion.  In 1995 Devex began underground mining the Monkland Mine.  From approximately 8,000 fine 
ounces per year in 1995, production rose to peak at 55,000 fine ounces in 2003 with an average grade of 7.8 
grams per tonne.  Between 1995 and 2004, approximately 340,000 fine ounces were produced.  

In 1997, the directors of Devex had changed the company name to Gympie Gold Ltd.92  Ironically, the company 
also mined coal at Paxton in NSW (Southland Mine).   

At Gympie Gold's 90%-owned Southland Colliery, an upgraded longwall unit was commissioned in late October 
2003.  Coal production has totalled 140,000 run-of-mine tonnes for the first half of November 2003 and the 
mine achieved a record week of production, suggesting washed product of over 2 million tonnes per annum 
could be targeted.  In an address by then Chairman of Gympie Gold in November 2003, the overall picture of 
the company was described:  

In the Annual Report (for 2002/03), I recounted how six months of production problems at Southland Coal had 
a major negative impact on both profitability and the balance sheet over the year. The net loss of $22.9 million 
reflects this. The episode cost the company about $25 million and in effect exhausted the company's cash and 
reserves. 

As a result, a total of $15.2 million was raised in the June quarter … 

The improvements at Southland Coal became evident, in a production sense, in March this year, but as you can 
see the financial implications are still with us. They also overshadowed some very real achievements at Gympie 
Eldorado, particularly in exploration. 

Gold production at Gympie Eldorado was 55,368 oz, slightly below budget and near-mine exploration was 
disappointing in that it failed to find large unmined ore zones that could be brought into production quickly 
from the new main access tunnel, the Lewis Decline. We found that the miners of a century ago had beaten us 
to these zones. 

But overall, exploration success was significant and added to the prospectivity of the whole field. Of particular 
importance was the identification of goldfield extensions to the prolific Inglewood Structure both to the north 
and south of current workings. 

In our view, the evidence continues to build that the Gympie Goldfield has the potential to deliver more gold in 
the future than the 4 million ounces it has already produced. It is a major exploration project supplemented by 
a mining operation that will remain small until exploration results trigger expansion using the infrastructure 
that has already been established.93 

                                                            
91 Cunneen, R & Levy, I The Gympie Gold Story: Exploring and Reopening A Historic Goldfield in Today’s Business Reality, found 
https://smedg.org.au/Sym01RC.htm  
92On November 28, 1997, Devex changed its name to Gympie Gold Limited.  Gympie Gold Limited entered into administration on December 30, 2003, 
and after various transactions, was recapitalised and relisted on the ASX on April 4, 2006 as Toodyay Resources Limited, which changed its name to 
Lachlan Star Limited on 17 December 2007 following the acquisition of the Bushranger Exploration Project.  The Gympie Gold stable consisted of 
Gympie Gold Ltd, Southland Mining Ltd, Southland Coal Pty Ltd and Gympie Eldorado Gold Mines Pty Ltd. 
93 Full text of address, by Chairman, Michael Darling is at 
https://www.gympiegold.com.au/site/files/releases/59.%20AGM%20Chairmans%20Address%20251103.pdf  

https://smedg.org.au/Sym01RC.htm
https://www.gympiegold.com.au/site/files/releases/59.%20AGM%20Chairmans%20Address%20251103.pdf
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A fire at the Southland Colliery over the Christmas period 2003 caused a rapid and substantial deterioration in 
Group's financial position and prospects.  The Board of Gympie Gold Limited appointed Voluntary 
Administrators to the Group on 30 December 2003.  

Following their appointment, the Receivers and Managers undertook an immediate appraisal of the situation 
at the Southland Colliery and the Gympie Eldorado Gold Mine.  Immediate steps were taken to address the 
emergency position that had developed at the Southland mine in conjunction with the operator, Thiess 
Contractors.  Subsequently, the Receivers and Managers offered for sale Gympie Eldorado Gold Mines Pty 
Limited, or its assets together with its interests in D’Aguilar Gold Limited.  The sale process commenced in 
January 2004. More than 100 indications of interest were received. 

The winning consortium, announced in August 2004, was a new company, Gympie Eldorado Mining Pty Ltd 
(GEM) formed by Mizuho International Plc, Investec Bank Australia and certain directors and shareholders of 
Buka Minerals Ltd (chaired by Robert Champion de Crespigny).  In 2005, (post IPO and flotation of Buka Gold) 
Buka Gold noted difficult operating conditions at the Gympie Mine, and in 2006, concluded that the preferred 
operating regime be based on a significantly smaller, but profitable operation that targeted smaller tonnages 
of higher grade material.  Windbacks continued over time and in 2007, Buka’s (then) Executive Chairman, Mr 
David Hillier, announced a cessation of old minesites and a focus on developing the under explored potential 
of the Gympie area – “Gympie Eldorado has lacked scale and has carried all the inherent risks of a single project 
mine which we are seeking to alter with the discovery of higher volume, higher production throughputs that 
are not merely short-term propositions.” 94   According to Buka Gold’s 2009 Annual Report, the historic 
Eldorado gold mine did indeed close in 2008. 

In 2009, Buka Gold announced a significant new discovery of epithermal precious and base metals 
mineralisation at Mt Scotchy, 25 km north of Gympie, with (then) recent core drilling intercepts including 
65.5m at 1.2g/t Au, 17.8g/t Ag.95  An agreement was reached to sell 80% of the Maryborough Basin Exploration 
Tenements (including Mt Scotchy) through a wholly owned subsidiary BK Exploration Pty Ltd, to Maub Pty 
Ltd.96  

Buka announced in early 2010 that it was selling the Gympie Eldorado mining inventory and freehold land 
(Gympie Eldorado at the time held Mining Leases 50114, 50174, 50188, 3677, 3771 3772 and 6824 in Gympie 
as well as EPM 6031 which stretched from Gympie to Gunalda and covered the Mt Scotchy discovery).  

Buka Gold also announced a change in name in that year to Fe Limited, which signalled its intention to focus 
on iron and manganese rights in Western Australia.   

In the 2010 Fe Limited Annual Report, it was reported that: 

Gympie Eldorado Gold Mine, Queensland (FEL divesting) 

The Eldorado Mine ceased operations in 2008 due to high costs and limited resources.  A review of operations 
was completed in early 2010 and a decision made to sell off the infrastructure and land holdings, including all 
remaining mining inventory.  To date, this has delivered $2.7M from sale of mining equipment, plant, freehold 
land and gold scavenge at the processing plant site. Sale of remaining freehold land is nearing completion and 
will deliver approximately $1M.  A review of rehabilitation requirements was also undertaken.  A lack of historic 
planning for this process has caused delays in completion.  A number of historic and recent shafts, head frames, 
tailings dams and the decline required mandatory remedial works to allow relinquishment of the mining 
licences covering the operations area.  To date, head frames have been dismantled and removed, shaft capping 
has commenced and will continue over the coming months and sealing of the decline portal will be completed, 

                                                            
94 Buka Gold Limited ASX announcement, 18 April 2007  “Mine Production Deadline and New Exploration Drive at Gympie Eldorado” 
95 For further detail, see Buka Gold Limited ASX announcement, 17 March, 2009.   
96 Per ASX Announcement, 10 November 2009.   Maub Pty Ltd Directors Mr David Hillier (from November 2009) and Mr John Richards (until April 
2020, replaced by Mr Patrick McDowell), Mr Joe Singer (from March 2010), Mr Robert Leon (since December 2014).  
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in accordance with the Queensland Department of Mines and Energy requirements.  The Group is in discussions 
with third parties for the sale of the tailings dam site.  It is anticipated that this will be concluded in the coming 
months and may include retreatment of tailings.  If this is the case, the Group will retain a royalty payable on 
gold ore produced. It will also involve reimbursement of environmental bonds totalling $1.4m. 

The sale of Gympie Eldorado Gold was delayed due to rehabilitation requirements and was completed in 2014.  
As the Gympie Times noted on 17th Feb 2014, “the century-old mine has been sold by Australian mineral 
resources explorer Fe Limited to a private Singapore registered mining and metals trading group.”97  This 
company was Metal Mining Pte Limited of Singapore.  In July 2015, one of the mining leases (50114) changed 
ownership to New Gympie Gold Pty Ltd.  In May 2018, Taguda Pte Limited (also a Singapore based company), 
became the registered owner of the remaining Gympie Eldorado Gold assets, and in July 2019 Esteem Metal 
Limited of Hong Kong, were cited as the registered owners, and it is this entity which currently hold the 
100,000 shares in Gympie Eldorado Mining Pty Ltd.  Apart from ML 50160 and ML 377298, the other mining 
tenures held by Fe (Gympie Eldorado Mining Pty Ltd) had lapsed by this time, and ML 50114 was and is held 
by New Gympie Gold Pty Ltd (owned by Aurum Pacific).  The founder and managing director of international 
resource company Aurum Pacific is Mr Scott Dodd.  Known as the Nash Project, the resource is cited as 730,000 
ounces.99  This is in the same ballpark as resources quoted by Gympie Gold in mid 2003.  The possible resource 
is discussed further below. 

 
According to Aurum Pacific,  

A new 100 per cent Australian-owned company - New Gympie Gold - would be established to run the 
mine.  There were still some hurdles to jump, though, like the state government's mining exclusion zone.  It 
covered the goldfield area, Mr Dodd said, and council support would help get it lifted.  However, the company 
had made several submissions to Gympie Regional Council but so far it had received no assistance. 100  (as at 7 
March 2020) 

In an interview with Mr Dodd and Mr Adrian Thirtle, should approvals be given, they are looking at further 
surface exploration, re-entering the underground workings, and noted the expansion potential (possibly 20 
years of future mining), with viable in ground resources now, and looking for mine longevity.101   

The Figure below shows ML50114 (yellow), owned by New Gympie Gold, as well as the adjacent MDL2009 
(green) discussed below, and Gympie Eldorado Minings, ML 3772, the tailings dam, and ML50160 (both grey) 
which contains the buildings as well as the entrance to the now sealed decline.  The latter two are currently 
for sale as industrial land.  

                                                            
97 The Company completed the sale of its wholly owned subsidiary, Gympie Eldorado Mining Pty Ltd (GEM) to a private Singapore registered Mining 
and Metals trading group company (Purchaser) (Transaction) during the March 2014 quarter. Final payment of $1.425M, being refund of 
environmental bonds was received on 15 April 2014.   Reported in Fe Quarterly Report as at 30 June 2014, found at 
https://www.felimited.com.au/wp-content/uploads/2017/03/QuarterlyActivitiesandCashflowReport-13.pdf  
98 ML3772 is current until 31/10/2021.  ML 50160 lapses 31/7/2020.  Both landholdings are currently for sale by offers to purchase closing 3 June 
2020, as per Colliers.com.au   
99 As at https://aurumpacific.com.au/mining-projects/   
100 The Gympie Times, 7 March 2020, found at https://www.gympietimes.com.au/news/mining-project-to-inject-millions-into-economy-cre/3961693/  
101 Video, at https://www.gympietimes.com.au/news/mining-project-to-inject-millions-into-economy-cre/3961693/  

https://www.felimited.com.au/wp-content/uploads/2017/03/QuarterlyActivitiesandCashflowReport-13.pdf
https://aurumpacific.com.au/mining-projects/
https://www.gympietimes.com.au/news/mining-project-to-inject-millions-into-economy-cre/3961693/
https://www.gympietimes.com.au/news/mining-project-to-inject-millions-into-economy-cre/3961693/
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Figure 28: New Gympie Gold ML50114 (Yellow) and Gold Explorer MDL 2009 (Green) Adjacent to Gympie 

In 2003, Gympie Gold noted that the resources available were as follows: 

 
This shows that mineral resources at 30 June 2003 were some 686,000 oz of gold.  There has been relatively 
small amounts of mining since this time with the mine closing in 2004, and then sporadic mining up to 2008.  
Whilst it is not known how much of the resource has been accessed, it is likely that there remains significant 
resource for mining.  New Gympie Gold have quoted a resource for their ML50114 of 730,000 ounces which 
is broadly consistent with the resources noted by Gympie Gold in 2003 for the larger group of mining leases 
then held in Gympie Eldorado Gold Mines.   

MDLA 2009 was lodged in October 2018 adjacent to ML50114.  The Holder is Gold Explorer Pty Ltd, an Ernst 
Kohler Company.  The MLA exactly covers the expired Gympie Eldorado leases MLs 3771, 3677, 6824, 50174 
and 50188 all of which expired between March 2011 and January 2013.  There is no known association by the 
consultants between Gold Explorer and either New Gympie Gold or Gympie Eldorado Mining. 
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The two pictures below show the expired mining leases on the left (orange), and the new MDL2009 (green) 
on the right. 

In addition, there have been several attempts to access a reprocessing facility for the tailings dam which is 
thought to also hold significant gold.   

3.4 Barambah, Esk, and Coalstoun Lakes – ActivEX 

ActivEX Ltd holds the Coalstoun Lakes copper gold (EPM14079), the Esk Copper Gold (EPMs 14476, 14979, 
16265 and 16327), and Barambah gold (EPM14937) projects which lie in between Gayndah and Goomeri. 

The Barambah Gold Project comprises Barambah prospect (EPM 14937) and One Mile prospect (EPM18732) 
in the southwest of the project group.  The Barambah prospect consists of several gold and silver mineralised 
veins hosted by the Arambanga Volcanic Group.  Significant intersections of gold and silver are recorded from 
previous drilling and include 17.15 m @4.98g/t Au and 118g/t Ag and 2m @15.96 g/t Au and 1556g/t Ag.  
Resource calculations are proceeding.102 

The Coalstoun Lakes copper gold project has an inferred copper resource of 26.9Mt @0.38%Cu (for 
102,700tonnes) of contained copper.103  It has had a lengthy exploration history commencing with drilling by 
the Department of Natural Resources Mines and Energy in 1964-65 through to a comprehensive review of 
geochemistry, geophysics and drilling by Newcrest Mining Limited between 2003-2013, prior to acquisition by 
ActivEX.   Several iterations of subsequent exploration have not resulted in an increase in the inferred resource 
estimation. 

The Esk Copper-gold Project is contiguous with the Coalstoun Lakes project and comprises several prospects, 
Booubyjan (14476), Dadamarine (14979) Blairmore (16265), and Ban Ban (16327).  The prospects are at the 
intersection of the Perry Fault Zone and the Darling Lineament, indicating a significant component of structural 
control.  Significant intersections have been recorded from the White Horse prospect on the Booubyjan permit 
including;104  

• 290m @0.13% Cu from 180m; 
• 26m @0.85 % Cu from 21m; 
• 15m@1.09% Cu from 29m;  
• 30m @0.53% Cu from 1m; and 
• 38m at 0.74% copper from 20m 

                                                            
102 ActivEX website, Barambah gold project. Accessed 20 May 2020. Found at: http://activex.com.au/projects/barambah-gold/ 
103 ActivEX 31 March 2015. ASX Annoucement Coalstoun Lakes 
104 ActivEX website, Esk copper and gold project. Accessed 20 May 2020. Found at: http://activex.com.au/projects/esk-copper-and-gold/ 

Figure 30: Gympie Eldorado Expired mining leases Figure 30: Gold Explorer MDL 2009 

http://activex.com.au/projects/barambah-gold/
http://activex.com.au/projects/esk-copper-and-gold/
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3.5 Eidsvold Gold, 8 Mile - Metal Bank Limited 

Metal Bank (ASX: MBK) holds the Eidsvold Prospect, Triumph, and 8 Mile Project gold exploration targets in 
the region.   

The Eidsvold Gold Project is centred on the historic Eidsvold Goldfield where high grade gold was reportedly 
won and which lies approximately 50km east and west respectively of the existing Cracow and Mount Rawdon 
goldmines.  It comprises EPMs 18431, 18753 covering the Eidsvold area which are held by Roar Resources Pty 
Ltd, a fully owned subsidiary of Metal Bank.  The mineral prospect is intrusion related gold (IRG) mineralisation 
associated with the Permian Eidsvold Intrusive Complex (granodiorite-diorite-gabbro).  Following scout drilling 
at the Eidsvold historical goldfield, airborne geophysics and soil geochemistry, Metal Bank has defined the 
Great Eastern Target area northeast of the Eidsvold Goldfield and southeast the Mount Brady prospect where 
preliminary drilling encountered gold intersections.  A preliminary drilling program has been proposed based 
on specialist 3D modelling of the presumed IRG system.  Drilling is yet to be carried out as of May 2020. 

 
Figure 31: Roar Resources Eidsvold EPMs 

The Triumph Project comprises EPMs 18486 and 19343, 26945 just southwest of Miriam Vale outside the 
study area is centred on the Milton Goldfield which in the late 1800s mining yielded high grade gold from an 
intrusive system of tonalitic (fine grained acidic) composition.  The project is included because it is part of the 
Intrusive Related Gold (IRG) prospectivity of the region and has potential to positively contribute to economic 
development both outside and within the WBB Region.  Roar Resources had identified a hydrothermal gold 
system with widespread mineralisation.  The prospect is also a potential IRG deposit associated with Permo-
Triassic intrusive granitic rocks.  Airborne magnetic surveys have been carried out to determine a possible drill 
program.   

The 8 Mile Project to the northeast of the Mount Rawdon mine is held within EPM 26945 covering Triassic 
granites and Permo-Triassic intrusive rocks.  In April 2020, Metal Bank released the results of drilling in 2019 
which defined a small maiden resource 195,000 tonnes at 2.4g/t with a cut-off of 1.0g/t.105  The mineralisation 

                                                            
105 Metalbank Pty Ltd, 23 April 2020. ASX Announcement: 8 Mile Project Maiden Gold Mineral Resource and Exploration Target  
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is epithermal vein type similar to Mount Rawdon and is open in all directions.  The company is planning on 
further drilling to explore extensions, particularly down dip where grades and widths appear to increase under 
a promising soil geochemistry anomalies.  

 
Figure 32: Roar Resources 8 Mile Project 

Note, Triumph has Strategic Cropping Land, State Forest, National Park, two Mining Leases under the EPM, 
and RA 196 (Awoonga Dam Catchment, Gladstone Water Board).  

3.6 Manumbar – DGR Global 

DGR Global holds ML 50099 over the Manumbar gold deposit 25km south of Kilkivan and 35 km southwest of 
Gympie. The lease is the consolidation of several former mining leases ML6622, ML50291, ML50148, 
ML50099, ML50059, ML3753, ML3752, ML3749, ML3741, and ML3678 which were over the historic 
Manumbar goldfield.  The mineralisation occurs in the Middle to Late Triassic Volcanics, the same geological 
unit that hosts the Mount Rawdon deposit.   

ML 50099 lies within the Wrattens State Forest and adjacent to the Wrattens Resources Reserve - a multiple 
use conservation area in which mining is permitted under an approved management plan.   

Note recent verbal advice from DNRME which advises that the position of the lease on GeoResGlobe showing 
the mining lease within the Resources Reserve is a misplot and it is actually outside the reserve.  However, the 
Wrattens Resources Reserve has been proposed for conversion to National Park. Whilst this conservation 
upgrade does not preclude mining in the adjacent State Forest, it is likely to invoke 2km environmental buffer 
conditions from the National Park boundary which may preclude mining.   

 
Figure 33: Manumbar Mining Lease 50089 showing the proximity of the proposed National Park outline in blue. 
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3.7 Mount Scotchy, Mount Atherton and Mt Bauple - BK Exploration Pty Ltd  

BK Exploration holds EPMs16655 and 16074 over an area north of Gympie in the vicinity of Mount Scotchy 
and further north over the Pacific Highway, and a separate portion of EPM16655 west of Gunalda over Mount 
Atherton.  BK Exploration is a subsidiary of Maub Pty Ltd the holder of EPM 18505 discussed below.  The 
company also holds EPMs 16824 and 16822 further north over the Pacific Highway in the Bauple and 
Maryborough areas.   

The company discovered greenfield gold mineralisation on Mount Scotchy in 2007 within EPM 16074 and 
adjacent to 16655.  14 RC drill holes for 1,348m were drilled.  Three metre composites were sampled giving 
best result of 12m at 0.94g/t Au, 26g/t Ag, 0.15% Pb, 0.17% Zn with 0.48% As and 3.8% S(MSRC02A,69-81m). 
Subsequently 16 diamond core holes were drilled for 3,053m.  All the holes intersected sulphide bearing 
volcanics and sediments. Best results included:106 

• 65.5m at 1.2g/t Au, 17.8g/t Ag, 0.1% Pb, 0.2% Zn and 0.3% As in hole MSDDO1 including 
1.8m at 6.6g/t Au and 1.70m at 6.3g/t Au, 35.9g/t Ag 

• 0.43m at 9.5g/t Au 
• 0.43 mat 452g/t Ag 
• 0.73 m at 15.2% Zn 
• 0.71m at 6.9% Pb 

The company developed a broad program to explore similar geological environments.  The targets cover 
Triassic Granitic intrusive contacts and the Jurassic Cretaceous intrusive contacts (Mount Bauple Syenite and 
Mount Urah Granodiorite intrusions) into the Triassic Jurassic Duckinwilla Formation.  

BK Exploration have been associated with Mount Scotchy for nearly 15 years through their connections with 
the former Gympie Eldorado Mining Pty Ltd.  The EPM for Mount Scotchy has evolved somewhat over the 
years, however, the area which was the subject of the 2007 drilling has remained consistently with the same 
associates through this time period. 

3.8 Shamrock Tailings (includes Chinaman, United Reefs, Black Shamrock) – DGR 
Global 

DGR Global holds a large area of the historic Kilkivan mining area and associated tailings under a series of 
leases ML 3752 (Shamrock Tailings), 3753 (Shamrock Tailings Extended), 3741 (Shamrock Extended), 3749 
(Chinaman), 3768 (United Reefs), and EPMs 50148 (Tableland), and 50291 (Black Shamrock).   

DGR Global announced a JORC compliant resource on 4 August 2014 for Shamrock tailings.107   

HIGHLIGHTS: 
Shamrock Mine site tailings dam resource defined after recent drilling, as follows: 

• Indicated: 770,00 tonnes @ 0.58 g/t Au for 450,000 grams (14,000 ounces) gold; and 
• Inferred: 770,000 tonnes @ 11 g/t Ag for 8,242,400 grams (265,000 ounces) silver. 

Studies underway into optimization for the Shamrock Project. 

DGR Global Limited (DGR Global or Company) is pleased to announce a JORC 2012 compliant Mineral Resource 
for the retreatment of the tailings as part of the Company’s investigations into the value optimization for its 
Shamrock Project, near Kilkivan in Queensland.  The Mineral Resource estimate was prepared by Mr Neil 
Wilkins, Group Exploration Manager for DGR Global, and has been estimated and reported in accordance with 

                                                            
106 Buka Gold Pty Ltd, Annual Report 2009 
107 DGR Global Limited, 4 August 2014. ASC Announcement: Shamrock Tailings Resource. 
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the guidelines of the Australasian Code for the Reporting of Exploration Results, Minerals Resources and Ore 
Reserves (JORC Code 2012). 

Titles to the Mine Tailings 

The mine tailings are contained within the junction of Mining Leases 3741, 3749, and ML application 50291. 
All tenements are located on DGR Global owned freehold land, including Lot 2 on Plan CP893293 which contains 
all of the tailings. 

3.9 Yarrol and Mt Steadman Projects - MGT Mining Pty Ltd 

MGT Mining hold EPM8402 named Yarrol north of the locality of Yarrol in the North Burnett Regional Council 
area and EPM 12834 known as Mt Steadman.   

EPM 8402 is one of the oldest examined, and dates back to 1991, having been held by a number of companies 
over its history.  EPM 12834 was granted in 1999 and has remained in the same hands through several 
company name changes and acquisitions. 

EPM 8402 “Yarrol” was granted on 13 November 1991 over 4 sub-blocks. Due to specific circumstances, the 
permit area remained the same size since grant until the current relinquishment.  Two sub-blocks were 
relinquished from the tenure on the 19 March 2019. The tenure was initially granted to A J Fawdon and D W 
Skett for a period of three years.  From 1992 – 1993 a Joint Venture between Geopeko and Fawdon/Skett 
operated.  In 1993 EPM 8402 was then registered in the name of Strike Exploration Pty Ltd following an 
agreement between the original holders and Strike. During 1994 – 1996 Strike operated a Joint Venture with 
Cyprus Gold Australia Corporation.  In 2004 Strike Exploration became an unlisted company and was renamed 
Minstrike Ltd but following a company acquisition was renamed Diatreme resources.   In 2007 this was 
transferred to a subsidiary company, Xtreme Resources Ltd.  In 2009 Xtreme Resources Ltd was purchased by 
another company, MGT Resources Ltd, and the name was changed to MGT Mining Ltd.  MGT mining is now a 
subsidiary of Avira Resources. 

 
Figure 34: Yarrol and Mt Steadman EPMs 

Mineralisation ranges from copper, copper/gold to gold.  The largest copper porphyry in the region is 
Coalstoun (85 Mt @ 0.3% Cu).  Mount Rawdon is the most significant gold deposit in the area (Pyper 2010).  It 
is a large breccia pipe (2006 reserve statement of 33.3 Mt @ 1.01 g/t Au and 3.14g/t Ag).  Neither Coalstoun 
nor Mt Rawdon are covered by this EPM, however they are in the same vicinity from a geological viewpoint. 
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Mining at Yarrol commenced in the late 1800’s and continued spasmodically until 1938.  Production records 
are incomplete but only 300 tonnes of ore are believed to have been produced with variable high grades and 
a likely average grade of about 10 g/t Au (de Havelland, 1989). 

Several exploration companies, including Amoco Minerals Australia Company, Augold N.L., the Geopeko-
Fawdon/Skett joint venture, Cyprus Gold Australia Corporation (‘Cyprus’), Strike and DRX, have completed 
exploration at Yarrol since 1971.  Exploration has consisted of: 

· Stream sediment sampling 
· Grid-controlled geochemical soil sampling 
· Detailed and reconnaissance geological mapping 
· Trenching and channel sampling 
· Ground magnetic and IP surveys 
· Airborne magnetic and radiometric surveys 
· Aerial photographic survey 
· RAB drilling 
· Reverse circulation percussion and diamond drilling 

Yarrol and Mt Steadman have Inferred and Indicated Resources.  MGT aims to advance these projects with 
further drilling and assess the amenability of heap leaching at Mt Steadman and of truck higher grade gold 
from Yarrol:108 

· At the Yarrol prospect an Indicated Resource of 1,200,000 t @ 0.9 g/t gold is present, mineable by 
open cut.  Porphyry style gold mineralisation here is associated with a suite of dioritic bodies. 

· At Mount Steadman, porphyry style gold and molybdenum is associated with various granitoids and 
acid dykes with gold located in a shallow dipping zone of sheeted quartz veining within the granitoids.  

In 2014 MGT Mining obtained independent geologist assessment of the projects which assessed the Yarrol 
and Mt Steadman projects and provided additional information.  Information was provided to MGT Mining 
Pty Ltd and announced to the market on 6 June 2017.109  Included in the announcement was an independent 
geologist assessment of the Yarrol and Mt Steadman prospects undertaken for MGT Mining by Veronica 
Webster Pty Ltd dated 25 September 2014 which included information about both the Yarrol and Mt 
Steadman projects. 

Yarrol 

At Yarrol, mineralisation is associated with a sodic-altered tonalite in diorite-gabbro terrane but 
dissimilar to classic porphyry copper systems elsewhere in Australia or overseas.  The deposits have 
been extensively drilled over a number of years and Indicated Resources have been defined. 

877,000 t @ 1.6 g/t Gold Yarrol North 

273,000 t @ 1.5 g/t Gold Central Ridge 

It is possible a small scale heap leach operation could be considered for Yarrol North, subject to 
metallurgical testing of the amenability of the unweathered material to heap leach extraction.  A key 
issue with Yarrol North is the fact that 86% of the ore identified is primary; with only 14% oxide (any 
further down dip drilling will increase the primary ore tonnage).  

 

  

                                                            
108 MGT Mining, ASX Announcement, 6 June 2017, Notice of Meeting. 
109 ibid. 
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Mount Steadman 
Mount Steadman is considered to belong to a class of bulk-style mineralisation known as intrusion-
related gold deposits (“IRGS”), which was under-recognized until around a decade ago.  IRGS are an 
economically important class of intrusion-related gold deposits that are hosted primarily within or in 
the immediate wall rocks to intrusions and show distinct chemical characteristics different to other 
bulk systems such as porphyry copper systems.  IGRS are now sought eagerly because they do form 
rich gold deposits in their own right.  Copper-molybdenum porphyry deposits on the other hand often 
have gold as a bi-product but it is generally very low-grade gold.  Therefore it is important to recognize 
the IGRS environment.  
The Mount Steadman resource is defined by some 50 drill holes, drilled by various companies since 
the mid 1970’s.  Historic mining on the lease dates back to the late 1800’s, with a number of small 
high grade mines being worked intermittently until the 1940’s.  An Indicated Resource 1,200,000 
tonnes grading 0.9 g/t gold has been estimated (Gallo 1996).  A small scale heap leach operation 
could be considered if test work shows the resource is amenable to heap leach. 
At Mount Steadman, further exploration has included the collection of six samples situated within a 
previously defined 0.5 - 1.0 ppm gold in soils anomaly at a site known as Fitzroy North.  Grab and rock 
chip samples were collected with a deliberate bias for either granite or quartz in an area of quartz 
veined granite outcrop and float, within the gold anomaly.  A shallow prospecting shaft situated at 
the southern end of the Fitzroy Prospect has also been dump sampled. 

3.10 Red Mountain, Flanagans and Auburn – Black Dragon Energy 

Black Dragon Energy Pty Ltd which is a wholly owned subsidiary of Zenith Metals (ASX:ZNC) has been granted 
tenure for EPM 26384, Red Mountain and EPM 27478, Flanagans.  In addition, they have applied for EPM 
27517, Auburn.  All three EPMs are within the North Burnett Regional Council. 
Red Mountain was granted in March 2017, Flanagans in April 2020.  Red Mountain is the most advanced (and 
has been held longest).  Auburn is yet to be granted.  Exploration has commenced at Red Mountain and a drill 
program was announced in May 2020.  In the announcement, Zenith metals noted that: 
Drill target defined by: 
• Geochemistry - 1200m long high-order gold anomaly with surface soil values including: 2.2g/t Au, 1.6 g/t Au, 

0.56g/t Au and 0.33 g/t Au and gold in rocks to 2.0 g/t Au & 114 g/t Ag;  
• Geology - Previously unknown felsic volcanic breccia complex;  
• Geophysics - IP geophysical chargeability anomaly around breccia margin;  
• Analogies to known deposits - Evidence of zoned system with geochemistry, like that documented at known 

third party owned QLD gold deposits such as Mt Wright & nearby Mount Rawdon Gold Mine  
• Drilling anticipated to take approximately 2 weeks, with assays to follow a further 2 weeks later.  

On 15 April 2020, Zenith Metals announced the following for Flanagans: 
Based on historical exploration activity the target at Flanagans offers a very positive framework to build upon 
including: 
• Scale - 1.5km long by 180m wide gold rich quartz vein zone hosted by diorite  
• Defined Grade vectors: 

• Strong gold rock chips results including: 20 g/t Au, 12.0 g/t Au, 11.5 g/t Au, 5.25 g/t Au, 3.3 g/t Au, 3.2 
g/t Au, 2.6 g/t Au and silver to 70 g/t Ag  

• Very high gold in soils (3 zones over the 1.5km of strike, peaking at 8.69g/t Au with one area 180m x 
40m at >1 g/t Au)  

• Depth Potential - Flat lying gold bearing quartz veins providing potential for a vertically stacked quartz 
vein hosted gold system  

A drilling program is planned for Flanagans. 
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3.11 Mt Perry - Belanda 

The Belanda Mt Perry mining leases (ML1258, ML50029 and ML 50068) are situated close to the centre of the 
town of Mt Perry and cover the workings of the historic copper mine and copper smelter at the town. 

 

Google Earth Imagery shows little evidence of any current activity at the site. 

The MLs are registered to Belanda Pty Ltd, a company which formerly owned Smith Premix in Bundaberg.  The 
Smiths Premix business was sold to Boral in 2003. 

3.12 Denny Gully and Blue Mountain Projects - Bluekebble Pty Ltd 

Bluekebble Pty Ltd, a company owned by Pedro Kastellorizos of Darwin holds two EPMs in the North Burnett 
Regional Council area EPM 27175 and 27183 granted in early 2019.  Mr Kastellorizos also owns Kastellco 
Geological Consultancy who undertook the previous work for Bluekebble. 

Bluekebble have previously held EPM15306 covering essentially the same area in 2006 to 2009. 

The area has been noted as having significant gold resources and has been explored by a number of parties 
over the years.  Perhaps the most significant of these was a Metallica Minerals Report of 1997 which inferred 
a resource of 25,000 to 70,000 oz of gold. 

Ore bodies in the area include Dennys Gully, Upper Dennys Gully, Great Blackall, Hilltop and Teddy Bear. 

DGR Global held EPMs in this area from 2010 to 2014 with a view to progressing to mining leases and extracting 
the gold.  In 2014, a DGR Global representative held site meetings with the land owner who informed them 
that the gold had been illegally mined around the year 2000 by Chinese Malaysian interests using heavy 
equipment but without mining leases or compensation who were ultimately ejected by the landowner in part 
due to the lack of rehabilitation. 

Following this “informal” mining, the next tenement holder was Bluekebble, then DGR Global, and now 
Bluekebble again. 

  

Figure 36: Belanda Mt Perry mining leases Figure 35: Mt Perry area 
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3.13 Mt Cobalt North - Diversified Asset Holdings 

Diversified Asset Holdings has held EPM 26400 since 2017.  The EPM is named Mt Cobalt North and is adjacent 
to the Aus Tin Mining Mt Cobalt Project. 

Diversified Asset Holdings is owned by Boleslaw William Kozyrski of Western Australia.   

The first relinquishment report was to be submitted by 22 May 2020 on the EPM.  At the date of writing, the 
GSQ Lodgement Portal contains no information on the project. 

3.14 Hattingh, Johan 

Johan Hattingh and others hold ML50098 and ML 50257.  The tenements are about 20km north of Kilkivan 
and can be accessed by the Biggenden Road from Woolooga. 

A search has located multiple historic MLs in the immediate area as well as a Historic EPM.  The area is known 
as the Kola goldfields and is known to host widespread mineralisation.  These fields contain widespread copper 
molybdenum and gold porphyry mineralisation and at Yorkey’s, epithermal gold hosted by diorites.110  Kola 
has minor veins in the diorites but the main interest is in the adjacent weakly altered mudstones.  

Leached caps in road cuttings extend over 8 kilometres from the Kola area into the tenement area and are 
mostly developed in sediments and tuffs adjacent to diorites. Road cuttings at the northern part of Kola 
average 0.6 g/t gold over in excess of 120m.  Given that the Kola gold system has a strike of at least 4 km, the 
implication is that there was a large amount of contained gold around the diorite prior to erosion.111 

These MLs are very small, and likely to be essentially prospecting MLs, acknowledging that gold is found in this 
area. 

3.15 Kangal 

Kangal Pty Ltd, a Toowoomba based company, has been granted EPM 26300 in 2016, and in 2019 applied for 
an adjacent EPM27380. 

The area has previously been the subject of EPMs held by Mt Rawdon Operations, and is just south of the 
Wateranga Project.  A small mining lease, ML 50026 granted in 1992 sits within the EPMs.  ML50026 was 
granted for the extraction of Gold, Silver and Bismuth.  The mining lease is due to expire in 2022. 

The area has a long history of exploration with permits being held as far back as 1962.  Recent history is quoted 
in the Kangal Pty Ltd 3 year EPM report accessed in the GSQ Lodgement Portal. 

                                                            
110 Archer Resources, Partial relinquishment Report 9 November 2015, EPM 19815 (Kola South)   
111 Grayson, R., June 2018 Barlyne Mining Pty Ltd EPM 18451 CALGOA Partial Relinquishment Report 20th February 2018 
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Kangal do not appear to have undertaken any additional field work at this stage.  The long history of previous 
work indicates that whilst Gold and other minerals are present, no identified commercial resource has yet 
been established.  

3.16 Kohler, Ernst 

Ernst Kohler holds EPM26393 in North Burnett Regional Council Area.  The EPM is to the North West of Mt 
Rawdon in an area which has undergone previous exploration. 

Historic EPM 9504 which ran from 1995 to 2000 covered exactly the same area as EPM 26393.  These EPMs 
are also adjacent to other EPMs where historic gold mining has occurred. 

In 2000, Strike Mining prepared a report on the area with a view to attracting potential joint venture partners.  

In part the report delineated a resource as follows: 

There is little evidence of additional work since the Strike Mining report until the EPM was granted to Ernst 
Kohler.  Ernst Kohler is the former CEO of Echo Mining, a West Australian gold explorer.  Ernst Kohler also is 
currently the MD of Gold Explorer Pty Ltd, and holds MDL2009 in the Gympie goldfields. 

No evidence can be found in publicly available sources of additional work undertaken in EPM 26393.   

3.17 Coonambula - Queensland Ores Holdings 

Queensland Ores Holdings Pty Ltd hold four EPMs in the Coonambula area.  These are EPM15203, EPM16216, 
EPM25130, and EPM26743. 

In addition, Spinifex Rural Management Pty Ltd, an entity related to the owners of Queensland Ores Holdings 
holds the adjacent Eidsvold Widbury EPM25260 immediately adjacent to EPM15203 and EPM25130. 

EPM16216 has subsequently hosted ML 100203 which is held by New World Metals, an associated company. 
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EPM 26743 hosts ML100119, ML100132, and MLA 100181.  Each of these MLs is held by interests associated 
with ARX Pacific or the owners of ARX Pacific Pty Ltd.  ARX Pacific does not appear to be an associated company 
of Queensland Ores Holdings.   

 
Figure 37: Coonambula EPMs and Mining Leases 

The area contains historic Antimony Gold mines which have been worked for many years. 

Reports submitted for EPM 15203 include:112 

The exploration program at Widbury is targeting a structurally controlled epithermal “Perseverance-style” gold 
and possible copper orebodies within the Coonambulla Granodiorite.  The project involves an extensive 
examination of previous exploration activities, current research into conceptual models in this region endowed 
with known significant gold resources such as at the nearby Cracow deposit.  The historic Perserverance 
workings within the St John Creek goldfield produced a total of 313kg (approximately 10,000oz) of gold with 
an average grade of 20g/t.  The exploration project appears to have some similarities that are characteristic 
of such complex mineralised bodies and further work is focussing on significant drill targets. 

Reports for EPM 16216 include:113 

EPM 16216 is located 25km south west of Eidsvold and about 165km south west of Bundaberg.  The tenement 
was granted on the 12th March 2008 where the area has a number of gold and antimony historical workings.  
Preliminary analysis of the area was conducted by Colin Laing who recommended a ground follow-up after 
researching historical gold production in the St John’s goldfield.  

The exploration program at Coonambula was targeting structurally controlled “Hillgrove-style” gold-antimony 
ore-bodies within the Coonambula Granodiorite.  The project involved an extensive examination of previous 
exploration activities, current research into conceptual models in this region endowed with known significant 

                                                            
112 Queensland Ores Holdings, 29 October 2012, Partial Relinquishment Report for EPM15203 Widbury. 
113 Queensland Ores Holdings, 5 May 2014, Partial Relinquishment Report EPM 16216 Coonambula/Eidsvold for the period ended 11 March 2014. 
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gold resources such as at the nearby Cracow deposit.  The historic Perserverance workings within the St John 
Creek goldfield produced a total of 313kg (approximately 10,000 oz) of gold with an average grade of 20g/t. 

Reports for EPM 25130 include:114 

EPM 25130 forms part of the Coonambula Project, which is highly prospective for vein-style Antimony Gold 
mineralisation.  The Coonambula project is located between the historical gold province of Eidsvold (20 km to 
the east) and the current gold mining project at the Cracow gold mine (80 km to the west).  This region has a 
long history of Gold production, and potential remains for a new Gold-Antimony discovery.  

Significant desktop literature studies and data compilation work was undertaken during early 2014 on the 
Coonambula project, which includes 5 EPMs. During 2014, exploration work at Coonambula was largely done 
on the neighbouring EPMs (16216, 15203 and 25260), and included reprocessing historical Geopeko IP data, 
geological mapping, rock chip sampling and RC-diamond drilling.  Within EPM 25130, field work included 
geological mapping and rock chip sampling at the Lady Mary Prospect. 

Reports for EPM 25260 include:115 

Spinifex Rural Management Pty Ltd applied for EPM 25260 to explore for Hillgrove-style, structurally-
controlled, high-grade Antimony-Gold deposits.  The mineralisation is generally confined to a narrow 
compressive fault/fracture zones of brecciated quartz veins, between two granitic bodies.  

EPM 25260 contains several historical Sb-Au prospects including the Perseverance, Perseverance West and 
Burnett Squatter Gold-Antimony prospects.  These prospect areas were focused on during the first and second 
annual periods. 

3.18 Cheltenham Stone, Riverstone Resources and Coonambula Resources 

ML 100132 is held by Coonambula Resources Group.  MLA 100119 is held by Riverstone Resources, and MLA 
100181 is held by Cheltenham Stone. 

All three companies are sister companies, and associated with either ARX Pacific, Cellframe ARX Resources, 
ARX Springs or Directors of these companies.   

The lease tenures sit under a granted EPM 26743 (granted 9 October2018), and pre date the EPM application.  
EPM 26742 is held by Queensland Ores Holdings Pty Ltd an unrelated company to the mining lease holders. 

MLA100181 used Parcel Prospecting Permit 100423 which was granted on 21 September 2017 as its pre-
requisite tenure.  Other Parcel Prospecting Permits held by the group include 100461 dated 18 December 2017 
which pre dates the EPM, and 100582 dated 10 July 2019.  Parcel Prospecting Permits are valid for three 
months from issue, and may be used as the underlying tenure for a mining lease in some circumstances.116 

The area has been explored extensively and was previously mined in the late 1800s.  The high water table and 
issues with removal and control of water “down dip” (as the mine depth continued lower) caused mining to 
cease by 1900. 

There have been a number of previous EPMs both over the area, and adjacent.  EPM 26248 of Auburn 
Resources to the south reported information for this area within its partial relinquishment report of 4 
December 2018.  This report noted that mineralisation in the area covered by ML 100181, and possibly ML 
100132 comprised: 

                                                            
114 Queensland Ores Holdings, 15 march 2017, Partial Relinquishment Report for EPM 25130 Coonambula Project for the Period ended 3 March 2017. 
115 Spinifex Rural management, 16 January 2017, Partial Relinquishment Report for EPM 25260 (Eidsvold – Widbury) for the period ended 27 
November 2016 
116 Department of Natural Resources Mines and Energy, September 2019, Prospecting Permit Guide. 
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Coonambula Glacial Till 
160 Mt Alluvials 
1.25 Zr, 3.4% Ilmenite, 4.0% Rutile, 0.43 g/t Au, 0.365 g/t Pt 

 
Figure 38: Extract from Auburn Resources Report showing results adjacent. 

Earlier exploration work was undertaken Central Queensland Magnetite Ltd who submitted a combined 
annual and final report for EPM 11283 which covers all three mining leases in October 1999. 

This report provides an excellent history of the area, and selected excerpts are included here:117 

Alluvial gold was discovered at Spring Creek in 1888, where reconcentrated accumulations of Tertiary drift 
gravels yielded up to 9 gm/t Au.  The near surface wedge out of the basal gravels was exploited and shallow 
shaft sinking to the basal gravels commenced the year following discovery. 

Mining Wardens' reports of crushings from "The Springs" in 1900 indicated both high grade for the basal 
gravels, (up to 90 g/t Au) and also indicated the conglomeratic nature of the 'wash', requiring battery 
treatment for the ore, to release the gold.  High water tables and the inability to control inflows as mining 
progressed down dip led to the abandonment of the field in the early 1900's. 

The Chief government Geologist of the !930's (L.C. Ball) visited and reported on results of panned concentrates 
from the abandoned weathered headings dumps at spring Creek.  His findings and recommendations led to a 
dredging claim application.  Bores drilled during this operation reported gold and rutile, but grades are 
unknown. 

The paleo lead received little or no attention until Wicklow Alluvials undertook an open hole drilling program 
in late 1969.  The discouraging results of this exploration effort led to the area being relinquished in 1970. 

CSR undertook research into the property in 1984, and, in the belief that the open hole work by Wicklow 
Alluvials in 1969 may not have been conclusive, CSR commenced exploration with large diameter Caldwell drill 
holes across the paleo lead.  The resultant exploration and results of that work indicated average head feed 

                                                            
117 Central Queensland Magnetite Ltd, October 1999, Combined Annual and Final Report EPM 11283, McKonkeyes Creek 
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grades of only 0.05 git Au, and a method of dry screening was resorted to for sample concentration.  At no 
time during this stage was the possibility of heavy mineral concentrations considered as part of the overall 
program. 

In 1988, Central Queensland Mining and Exploration acquired title over the property and in a joint venture with 
Geopeko, a surface costeaning program was initiated. 

The program called for IO shallow costeans to 2 metres depth to be excavated on approximately I km centres 
along the palaeochannel and the resultant spoil from the costeans to be treated at Spring Creek (where a good 
water supply was assured). 

The mobile I m3 hr test plant provided by Geopeko for this operation, was a plant designed for treatment of 
sapphire bearing gravels. Processing equipment was a receival launder, trommel, cyclone and two-cell jig with 
spigot discharge, reporting to shallow launders with riftles to trap heavy mineral concentrates. 

Owing to the unrealiability and unsuitability of the equipment, only three of the ten proposed costeans were 
tested.   In total 60 tonnes of wash was treated, at average grades of 1.5% heavy mineral. This heavy mineral 
split into 1.2% ilmenite, and 0.3% rutile, zircon and "other". 

Although there was a suspicion that some heavy mineral may have been lost to tailings due to inefficient 
operations, these grades remain too low for economic mining to be considered. 

Geophysics and subsequent RC drilling of the lead were undertaken to investigate masked structural gold 
targets. 

Following acquisition of EPM 11283 McKonkeyes Creek, in 1996, CQM carried out joint venture work programs 
with RGC in 1996, Wimmera Industrial Minerals (CRA) in 1997 and Cable Sands (WA) Pty Ltd in 1998. 

In all cases insufficient grades of heavy minerals and/or gold were found, and all joint ventures with CQM were 
terminated on that basis. 

On the bases of these findings CQM surrendered EPM 11283 in September 1999. 

On the basis of these previous reports, it may be concluded that deposits of Gold, Ilmenite, Rutile, Zircon and 
Platinum are contained in these mining leases.  Whether these have been sufficiently well delineated to 
indicate the size of the resources is not clear. 

A report in Mining Technology from 16 December 2014 stated that: 

US-based Gold Mining has signed an agreement with Riverstone Resources to acquire a 24-acre mining 
tenement in Queensland, Australia. 

Located near Eidsvold, the claim is on a property thought to be rich in alluvial minerals. 

According to the company, Riverstone Resources mining tenement comprises about 300,000oz of gold and an 
extraction licence with DERM Permit number IPCE015389 for alluvial gold / sand and gravel over an adjoining 
16,500 acres. 

The sand and gravel operation at the tenement is expected to have a production life of more than 80 years 
with hundreds of millions of tonnes of continuous alluvial surface area available. 

The subject of this report would appear to be Riverstone Resources MLA 100119, although this report pre-
dates the mining lease application.   
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3.19 Tara Hills 

In 2001, Monica and Charles O’Leary who owns Tara Hills Pty Ltd were granted ML50172 for the purposes of 
mining Copper, Gold and Silver.  The O’Leary’s through a family trust arrangement also own the land which is 
the subject of the mining lease. 

In the hearing to grant the mining lease, it was revealed that workings would be small scale, including working 
over the tailings of the historic Mount Clara Smelter, located nearby.  Work would then progress underground.  
The lease was granted for a term of 30 years.  Google imagery indicates little activity at the site, with no 
evidence of any workings. 

 
Figure 39: Mining Lease 50172 Tara Hills 

3.20 Turner, John Edward 

John Turner and Andrew Smyth were granted mining lease ML 100016 in the Stonelands area north of Murgon 
in 2015.  The mining lease refers to the tenure as “Golden Spur”.  A search of historic mining leases in the area 
indicates that there have been several copper gold silver mines in the immediate vicinity including a previous 
mine called Golden Spur in almost exactly the same spot from 1991 to 2004 where the responsible person was 
Stephen Rymer. 

The underlying tenure is grazing land in the name of Mitchell Holdings (QLD) Pty Ltd which does not appear to 
have any relationship with the mining lease.  Examination of Google imagery reveals little activity at the site.  
There is no public information about Golden Spur, nor about either of the owners of the lease. 

 
Figure 40: Mining Lease 100016 Google image 
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3.21 Mount Perry Goldfield - Acapulco mining  

SolGold holds this gold project adjacent to and to the west of Mount Perry 80 km southwest of Bundaberg 
under EPM 25245 through its wholly owned subsidiary Acapulco Mining.  SolGold is a subsidiary of DGR Global.  
The project area is located around 15 km from the operating mount Rawdon mine.   

3.22 VGE Devils Mountain Gold -VGE Pty Ltd 

VGE Pty Ltd hold this project under EPM26062 over an extensive area extending northwards from the 
Glastonbury Road to east of Woolooga.  Searches conducted failed to locate reports on exploration conducted.  

3.23 Devils Mountain Gold - Devils Mountain Gold Pty Ltd 

Devils Mountain Gold Pty Ltd (Mr Paul Byrne) holds EPM26709 over the Devils Mountain Gold Project east of 
Woolooga for gold.  The project covers a contact between the Triassic Granitic Intrusions, the Gympie Group, 
and the Carboniferous Unnamed Metamorphics. 

3.24 Devils Mountain Gold - Laura Exploration Ltd 

Laura Exploration Ltd holds EPM 17685 over the Devils Mountain area east of Woolooga.  Historic EPM 10578 
was held by Gympie Eldorado Gold Mines.  In their end of tenure report (September 2003) they noted they 
had found 8.06 metres at 7.66 g/tonne of gold. 

3.25 Dooloo Creek - Devonian Gold  

Devonian Gold holds EPM 15343 over the Dooloo Creek Project 30km northeast of Monto and northwest of 
the Mount Cannindah.  The project is exploring for copper gold deposits of the Mount Morgan style of 
mineralisation.   

EPM 15345 was granted to Diatreme Resources Limited on 21 June 2007 and assigned to Horton Geoscience 
Consultants on 15 October 2010. A further assignment from Horton Geoscience Consultants to its wholly 
owned subsidiary, Devonian Gold Pty Ltd, was submitted to the Department on 10 May 2012 and actioned 5 
December 2013. 

Gold mineralisation is widespread within the region.  The main area of historical mining was the Monal 
Goldfield located to the north of the tenement.  Here pyrite/chalcopyrite bearing quartz reefs were mined by 
way of deep shafts and adits.  The area has produced approximately 606kg Au from approximately 22,000t of 
ore with the principal producers being the Lady Griffith and United Rise Mines.  Alluvial gold workings occur 
in the Spring Creek area to the west of the tenement.  Although some small hard rock gold occurrences are 
recorded here, no real source for this alluvial gold is known.  

Gold mineralisation has also been mined historically in the Dooloo Creek area (Dooloo Diggings) where 
gossanous quartz reefs and copper bearing skarns were mined by way of shallow pits.  Alluvial gold was also 
won from this area. 

3.26 Alluvial Gold Project - Alluvial Gold Mining 

Alluvial Gold Mining Pty Ltd holds EPM26135 over the town of Kilkivan and the adjacent drainage areas on the 
Carboniferous Unnamed Metamorphics and Devonian Carboniferous Mount Mia Serpentinite.   
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The area has been the subject of previous Gold/Silver exploration by companies previously associated with 
DGR Global.  Historic EPMs 7917 and 9759 were held, although failed to commercialise.  

3.27 Rawdon West Project - Rawdon West 

Rawdon West Pty Ltd hold EPM 27248 west of the Mount Rawdon tenures east of Monto.  The permit covers 
the geological contact between the Triassic Intrusive Granites and the Early to Middle Triassic Volcanics and 
Middle to Late Triassic Volcanics.  The tenure was only granted in March 2020 and exploration has not been 
reported at this stage.   

Placer Resources a previous holder of tenements in this area concluded with a final report in 1993.  In part, 
the report concluded:118 
Placer Exploration Ltd applied for the Washpool Creek tenement to explore for intrusive related gold 
mineralisation, with a similar style as Mt Rawdon.  The Washpool Creek lease comprises part of a regional 
exploration strategy to provide additional reserves for Placer's Mount Rawdon gold deposit. 
Exploration completed on the tenement, included aerial photo interpretation and reconnaissance rock chip 
sampling, and stream sampling was conducted, due to the braided nature of the drainage's in this area. 
The rock chip samples were collected across two interpreted dacite domes and a NW trending skarn, which 
occur along the interpreted NE - SW Swindon fault trend.  The samples did not return anomalous gold, although 
samples 265121 - 126, collected from the more linear "skarn", had elevated Cu, Zn and Co assays. 
As there were no significant gold anomalies in this area, combined with the distance from Mt. Rawdon the 
Washpool Ck. area was considered a low priority and the tenement was relinquished.  It must be noted that 
the full potential of this area has not yet been adequately been tested. 

3.28 Ollenbergs Project - Ollenbergs 

Ollenbergs hold EPM27257 for gold exploration.  The permit was granted in 2020 and reports are not yet 
available on exploration.   

A similar EPM 10903 was previously held and explored by companies associated with D’Aguilar Gold the 
former name of DGR Global.  In September 2005, a final report was submitted for EPM 10903 before it was 
conditionally included in the larger EPM 14375 which in part concluded: 
The tenement lies within the Esk Trough near its’ eastern contact with the North D’Aguilar Block.  The trough 
stratigraphy comprises terrestrial clastic sediments, andesitic conglomerates and volcanics of Triassic age.  
Some small dioritic intrusions outcrop within the trough along NNW and easterly striking structural 
intersections.  The area is considered prospective for epithermal precious metal deposits in sheared volcanics, 
and porphyry style deposits in intrusive or intrusive proximal settings.  
The area contains two historic gold/copper occurrences, the larger German Gully Prospect, a reduced ‘gold-
only’ porphyry diorite, and the smaller Oldenburg’s Prospect immediately to the south, also a diorite.  
Subsequently DGR have relinquished the tenement. 

3.29 Goldstrike – Goldstrike Mining 

Goldstrike Mining Pty Ltd hold EPM 26368 within the study area.  This area was previously held under EPM 
5110 by Australian Pacific Mining and Exploration N. L.  A final report for EPM 5110 was submitted in July 1989, 
which concluded that there no geochemical anomalies found.   

                                                            
118 Placer Exploration Ltd, February 1992, Final Report for Exploration Permit for Minerals 10805 “Washpool Creek” 
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3.30 Wally’s Reward – John Wall 

Mr John Wall holds EPM 14867 west of Tiaro and north of the Calgoa Project.  

Since the late 1960's, the area currently held under EPM 11124 has been explored by several companies for 
porphyry copper and more recently for epithermal, contact skarn and disseminated replacement style gold 
deposits.  Companies that have explored the region include BHP, Poseiden, Hault Mining, Homestake and 
Renison. 

3.31 Kabunga - Dynasty Gold  

Dynasty gold holds EPM 25896 (granted on 31/08/2015) over the Kabunga Project west of Gympie near the 
Wrattens State Forest.  There are no company reports available and no announcements of mineral 
intersections at this point upon which to base an investment strategy.  

The area has been previously extensively explored by companies associated with DGR Global including Archer 
Resources who in 2013 in the final report for EPM 18410 noted that historically: 

The Kabunga workings (adits and shafts) extend N/E for a strike length of 1 km and mineralisation is developed 
in quartz veins along the eastern margin of a porphyry diorite dyke, with a magnetite lode on its western 
margin, and in subsidiary structures intersecting with the main dyke.  

Historical reports indicate gold is patchy but coarse, the drainage system is known for its’ small nuggets and 
alluvial gold.  Tourmaline alteration has been reported from this prospect.  At least 10 shafts and adits dot the 
hillside.  Old reports indicate the presence of coarse gold flakes in loam and small quartz stringer veins on the 
hilltop.  Workings are now difficult to locate due to thick lantana.  

A soil sampling survey in 1998 indicated best Au soil values were on the hilltop at the northern end with a max 
of 1.26 g/t Au and two rock chips of nearby altered country rock assaying 1.66 & 0.697 g/t Au.  A large zone of 
disseminated quartz stringer mineralization/stockworks may exist at this site.  The andesite dyke is altered by 
pyritisation only on the hilltop. 

3.32 May Queen/Tholstrups North – Iron Ridge Resources Ltd/DGR Global 

DGR Global through its subsidiary Iron Ridge Resources Ltd holds EPM19419 over the May Queen gold 
prospect and extensions of the Monogorilby bauxite Project which lies to the south.  May Queen, located 
approximately 45 km southeast of Mundubbera, had been identified as a potential gold project following 
positive previous drill results: 

• 2m @13.5g/t Au; 
• 3m @ 6.95 g/t Au; 
• 3m @2.58 g/t Au; and  
• 1m@0.62g/tAu and 1.3% Cu. 

An additional drilling programme had been carried out with further positive results from 8 RCP holes which 
returned 12 samples reporting better than 1 g/t with a maximum of 20 g/t Au.  Follow up rock chips assays 
were disappointing (Iron Ridge Resources, 2019).119    

  

                                                            
119 Auburn Resources 2018: “Quaggy Creek” Partial Relinquishment Report to 16th July 2018”, Unpublished report to the Department of Natural 
Resources, Mines and Energy 
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3.33 Pioneer – Genesis Resources 

EPM 15619 to the north of Mt Perry, was granted on 2 August 2006 to Genesis Resources Limited (previously 
Genesis Resources Pty Ltd).  It is scheduled to expire on 1 August 2020.  Historic tenements in the area include 
EPMs 584, 4833 and 9740.   

The tenement lies within the northern extension of the New England Orogen.  The Bania Range and the Perry 
fault are in the area, and there have been a number of small historic workings.  The Perry fault is related to 
mineralisation at Mt Perry (Copper, Gold, Silver), Mt Rawdon (Gold and Silver) and Coalstoun (Gold, Copper 
and Molybdenum).  The final report prepared for Mt Perry EPM 9740, in January 1997 (on behalf of Mogul 
Mining) noted: 

The area has potential to host gold deposits within dilatant structures associated with north-west and north-
east trending fault sets related to the Perry Fault system.  Stripping of the volcanic cover by deep erosion may 
indicate that lower levels of mineralising systems may be exposed.   

The area also retains potential for porphyry copper deposits although these are likely to be ‘blind’ and require 
detailed geophysics for detection.  

Of primary interest is the Burnett Range flanking the Perry Fault, and the Pioneer Reef area.  Much of the 
drainage geochemistry work which has been done may not have effectively tested the ground and potential 
remains for further mineralisation to occur along strike from known occurrences.  

3.34 Three Sisters Project - Auburn Resources (DGR Global) 

DGR Global holds the Three Sisters copper gold silver project through its 58% owned subsidiary Auburn 
Resources under EPM19379 south of Gayndah.  The mineralisation is located in breccia vein system associated 
with the Permian granitic intrusions (locally called the Wigton Granite), and the Middle to Late Triassic 
Volcanics (locally known as the Arambanga Volcanics).   

3.35 Calgoa and Calgoa North Projects - Barlyne Resources  

Barlyne Resources, a subsidiary of Auburn Resources, in turn a subsidiary of DGR Global, holds the Calgoa 
copper gold molybdenum project and the Calgoa North Project northwest of Gympie under EPMs 18451 and 
the recent EPM27250 application in 2019. The area comprises the historic Calgoa goldfield.   

At Calgoa, contemporary mineral potential for copper, gold and molybdenum has been identified as a result 
of review and re-assay of Departmental of Mines drill core in 2010.  The mineralisation occurs in discrete veins 
and within a broader porphyry system associated with the undifferentiated Carboniferous metamorphics and 
Triassic granitic intrusives.  Since 2010, the deposit has been investigated with geological, and alteration 
mapping, geochemical surveys and geophysics but no prospects or specific targets for drilling have been 
identified.   

3.36 Greater Whitewash, 7B, Ben Hur – AEON Metals 

Aeon Metals holds the polymetallic Greater Whitewash Project and associated projects located in the north 
western section of the North Burnett Regional Council, extending from approximately 40km southwest to 40 
km northwest of Monto.  The prospects lie within MDL462 and EPMs 14628, 15921, 17001, 17002, 17060, and 
19029 (held by SLW, a subsidiary of Aeon).  Mineralisation comprises copper molybdenum at Greater 
Whitewash, copper gold silver zinc and cobalt at the 7B project (just outside the study area), and copper and 
molybdenum at the Ben Hur project (previously known as Kiwi Carpet and John Hill).  The mineralisation is 
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associated with volcanics of the Yaparaba Volcanics, early to Middle Triassic Volcanics, and the Permo Triassic 
Rawbelle Granite complex.   

In early 2013 Aeon Metals Limited discovered a new deposit about 35 km west of Monto, the 7B Copper-gold 
project, identified via distinct magnetic anomalies, historical stream sediment sampling and known structural 
features, and interpreted as a significant volcanogenic polymetallic (Cu–Au–Mo) mineralisation.  

Current interpretation of drill core indicates a possible Cu–Au–Mo style of mineralisation.  Indicator minerals 
like sphalerite, galena, pyrite, barite, and chalcopyrite are in the halo of such deposits.  Drill results to date 
include up to 4.92% Cu, up to 4.79 g/t Au, silver up to 68 g/t Ag and 2.47% Zn. 4) Porphyry copper.   

Queensland Minerals 2016 discusses in some detail the geology and deposits in this area.120 

The most significant porphyry copper style deposit in Queensland is at Coalstoun Lakes, where Late 
Permian diorite-monzonite porphyry stocks and large breccia pipes of the South-East Queensland 
Volcanic and Plutonic Province intrude altered sedimentary and volcanic rocks (Good Night beds) of the 
Wandilla Province.  Mineralisation at Coalstoun Lakes has previously been considered subeconomic due 
to its low copper grade (inferred resource of 85.6 Mt at 0.29% Cu).  In addition, several weakly 
mineralised porphyry systems have been recognised along the east coast of Queensland, e.g. Booubyjan, 
Chinaman Creek, Mount Cannindah.  ActivEx-held Booubyjan showed broad zones of 
copper mineralisation along porphyry lithocaps indicating a possible major buried intrusive system with 
a best intercept of 88m @ 0.47% Cu and 0.49% Au. 

More recently another area has been outlined near Monto and has several deposits grouped within the 
Greater Whitewash project.  The Greater Whitewash project is about 30 km west of Monto.  The 
operators of this project, Aeon Metals Limited, have recognised a structural corridor striking south over 
20 km, which includes the Kiwi Carpet, John Hill, Gordon’s, Whitewash, Whitewash South and Windmill 
deposits.  The structure continues south over the Wingfield prospect and the Sandy Creek prospect, which 
are on tenure joint ventured with Rio Tinto.  In general, the deposits are classed as polymetallic 
(molybdenum, copper, silver) structurally controlled porphyry intrusions with sheet-veined molybdenite–
chalcopyrite–quartz mineralisation, copper dominant at Whitewash and Whitewash South. The 
mineralisation is hosted within porphyry intrusions and granite within the Wingfield Granodiorite in the 
Rawbelle Batholith. 

Gordon’s deposit, which is due north of Whitewash, is hosted by three principal geological zones.  The 
main body represents a vertically attenuated pipe-like body, which extends off a mineralised porphyritic 
granite carapace at depth.  The molybdenite mineralisation within the pipe-like body was observed as 
abundant disseminations within pegmatite, massive quartz and pegmatite breccia.  The ‘Whitewash-
style’ sheeted-vein networks within the granodiorite wall rocks lie immediately adjacent to the intrusive 
pipe and carapace.  They comprise dense laminated quartz–molybdenite–chalcopyrite veins.  A 3D model 
highlighted these three major zones which were subsequently used to constrain the resource estimate 
for Gordon’s.  

Further north along the structural corridor more deposits have been delineated, e.g. Kiwi Carpet 
(discovered by CRA in 1962 and drilled by Kennecott in the 1970s) and the John Hill deposit, discovered 
in May 2012.  Kiwi Carpet and John Hill are about 15 km and 12.5 km north of Whitewash respectively 
and are held by Aeon Metals.  John Hill has similar polymetallic disseminated mineralisation to Greater 
Whitewash, but copper is clearly the dominant metal.  The presence of an extended chalcocite supergene 
zone is also identified at John Hill.  Due to the proximity to Greater Whitewash, the John Hill deposit has 
the potential to add substantially (open cut tonnes and copper grade) to the economics of a centralised 
Greater Whitewash processing plant.  In 2014 Aeon Metals Limited recognised the John Hill deposit being 

                                                            
120 Von Gnisnlinski, F, 2016, Queensland Minerals 2016. Department of Natural Resources and Mines. 
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part of a large mineralised copper system with the presence of an extended chalcocite supergene zone.  
This significant copper-dominant polymetallic porphyry-style mineralisation is now recognised as the Ben 
Hur project, 10 km north of Greater Whitewash. 

Aeon’s report of 26 March 2013 to the ASX121 recorded that maiden drilling at 7B intersected numerous 
mineralised intervals with copper ranging from 0.03 % to 4.92% copper, 0.05g/t to 4.79g/t gold, and 1.7- 68 
g/t silver and 0.06 to 2.47% zinc.  Exploration to date has established promising intersections of copper and 
gold and molybdenum, but further work is required.   

Aeon’s report of 31 July 2013122 to the ASX recorded that 1.4km of shallow strike length had been identified, 
and that exceptional copper recovery rates in the first phase of metallurgical testing.  The report also recorded 
that the John Hill Project drill campaign confirmed that mineralisation extends into the Kiwi Carpet Project.  
The combined project was henceforth to be called Ben Hur.  The report also noted that Ben Hur was a large 
mineral system 6.3km long and 2km wide. Drilling results included: 

• 287m@0.22% Cu, 161ppm Mo, and 1.2g/t Ag from 41 m 
• 202m@0.25% Cu, 178ppm Mo and 1.2g/t Ag from 42m  

Further copper gold mineralisation was encountered in a 13 hole program for 7B. 

3.37 Mt Cannindah – Cannindah Resources 

Mount Cannindah Project, located 115km west of Bundaberg held by Cannindah Resources Limited is 
potentially medium sized porphyry copper-gold system.  The company holds granted mining leases MLs 3201, 
3202, 3203, 3204, 3205, 3206, 3207, 3208, 3209, and surrounding EPMs 14524, and 15261.  The deposit is just 
within the Bundaberg Regional council area. 

The porphyry deposit is located along the contact between the in Middle to Late Triassic Volcanics unit, the 
Rockhampton Group, and the Lorray Formation.  A major Triassic Granitic Intrusive is located to the north. 

The company has delineated a JORC resource of 5.5Mt@0.92% Cu, 0.34g/t Au and 14.9g/t Ag which was 
announced to the ASX in on 1 October 2014 when the company was known as Planet Metals Limited.123    

 
This equates to a contained metal content of over 50 000t of copper, 58 000 oz of gold and 2.4 Moz of silver.   

Cannindah has carried out further geochemical surveys and drilling to the north and south of the deposit.  The 
company reports that the deposit is open at depth there is a significant opportunity to increase the resource 
figure.   

  

                                                            
121 Aeon Metals report to ASX 26 March 2013 
122 Aeon Metals report to ASX 31 July 2013 
123 Planet Metals Limited, 1 October 2014, Mt Cannindah focus yields High Grade Gold results 
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3.38 GMX Metals  

GMX Metals Hold EPM27277 over a large area south west of Mundubbera near Hawkwood Station.  The 
permit was only granted in February 2020 and no exploration results have been recorded. 

Historic exploration in the area has been undertaken by Newcrest, Rugby Mining and others including Auburn 
Resources. 

Auburn Resources most recently relinquished sub blocks from EPM 25948, part of which makes up EPM 27277.  
Other parts of the current EPM include EPM 26012 and historic EPM 14206 of previously held by Rugby Mining. 

The region is prospective for intrusive related gold deposits and porphyry copper type mineralization. 

3.39 7B East Project - Copper Queensland 

Copper Queensland hold an EPM 27144 immediately adjacent to the AEON Monto Pty Ltd EPMs for the 
Greater Whitewash, 7B and Ben Hur Projects.  Copper Queensland is not a related company of AEON Monto, 
however it is owned by John Goody and Anthony Sheridan.  John Goody was a key shareholder and Director 
of Aussie Q Pty Ltd which sold the EPM to AEON Monto.   

Copper Queensland Pty Ltd was registered in December 2018.  EPM 27144 was granted in June 2019.  The 
area has been explored historically including EPMs 732, and 1241.   

3.40 Kildare – Queensland Minerals 

Queensland Minerals Pty Ltd was formed in July 2019.  EPM27390 was lodged in October 2019 and granted 
on 8 June 2020.  

The EPM is in an area to the south of the AEON minerals prospects at Greater Whitewash and 7B and has 
previously been held by Companies associated with AEON. 

Most notably, in 2014, SLW Queensland relinquished EPM18202 covering this area. 

Extracts from the relinquishment report follow.124 

Goody previously undertook exploration activities in and around the Project area and spent in excess of $1 
million on mineral exploration in these areas.  Previous exploration and assessment undertaken most notably 
by Westralian Sands Limited and Goody identified several prospects hosting large scale porphyry 
copper/molybdenum mineralisation and a large titanium anomaly.  Aeon and SLWQ have reviewed all 
available information in this area and further exploration is considered warranted to establish the extent of 
mineralisation. 

Previous exploration activities included extensive soil, stream sediment and rock chip sampling, geochemical 
exploration and geophysical surveys.  The soil sampling consisted of over 35 line kilometres followed by 
extensive diamond and reverse circulation drilling.  The area of EPM 18202 was chosen by Goody based on 
past exploration findings which indicated very high order geophysical and geochemical anomalies as well as 
the existence of old workings from early miners. 

This past exploration has identified several large porphyry copper/molybdenum bodies of the Pacific Rim type 
as well as several very large titanium anomalies and some un-explained magnetic anomalies which are hosted 
in the application area. 

                                                            
124 SLW Queensland, 3 November 2014. ANNUAL AND FINAL REPORT: EPM 18202 FOR THE PERIOD ENDING 3 NOVEMBER, 2014 
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Exploration within adjacent SLWQ tenement, EPM 14627, and Aeon’s EPM 14628 to the north to date has 
shown that there are a large number of porphyry copper/molybdenum mineralised zones on the tenures within 
the Rawbelle Project that correspond with a series of magnetic low’s stretching from south of the Kildare 
prospect (EPM 14627), to north of the Kiwi Carpet prospect (EPM 14628), a distance of approximately 50 
kilometres. 

3.41 Binjour/Toondoon – Australian Bauxite 

 
Figure 41: Binjour proximity to Bundaberg Port. 

Australian Bauxite holds this project in two sections southwest and east of Mundubbera with a view to 
developing a bauxite export industry for the world aluminium market.  The project now comprises two sites, 
Toondoon Lease and the Binjour Project following the expiry of the Brovinia EPMs in 2017 and 2019.  

Binjour, 20 km to the east of Mundubbera, is the larger deposit held under EPM 18014.  It has been explored 
and has a project resource estimate of 14.2 million tonnes inferred and 22.8 million tonnes indicated 
resources.  Brovinia, east of Toondoon was first announced in 2015.  Following the lapse of the Australian 
Bauxite EPMS, it now lies within the EPM27395 application by Zeotech which was made in October 2019. 

Australian Bauxite announced that the Binjour Project was fully funded by marketing partner, Rawmin Mining 
of India.125  Australian Bauxite’s Quarterly Activities Report (released April 30, 2020) advising the following 
updates with respect to the Binjour Project:  

• Tripartite Memorandum of Understanding (MoU) between ABx, Rawmin Mining and Industries of 
India and Tianshan Aluminium of China is for the sale of 0.5 to 1.5 million tonnes of bauxite from 
Binjour to Tianshan’s new low temperature refinery in southern China which is due to commence 
production in late 2020  

• ABx considers Binjour to be the best source of gibbsite-trihydrate (THA) bauxite in Queensland that is 
suitable for processing in low-temperature Bayer-technology alumina refineries and sweetener 
circuits  

• Binjour bauxite is 3 to 15 metres thick and comprises 10.4 million tonnes suitable for simple bulk 
mining and shipping as “DSO Bauxite 1” and 26.6 million tonnes to be upgraded by ABx’s proprietary 
TasTech technology to achieve the long-term sales grade of 44% to 45% Al2O3 & 5% SiO2 which is 
ideal “metallurgical bauxite” for producing aluminium metal via the low-temperature Bayer alumina 
refineries  

                                                            
125 Australian Bauxite Limited, ASX Announcement 16 December 2019 
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• Memorandum of Understanding Agreement for access to the preferred stockpile site at the Port of 
Bundaberg was finalised and executed during 2019.  

The Binjour Bauxite Project will maximise production during the Queensland dry season from April to 
November and ABx’s Tasmanian mines will maximise production in summer from December to May. Rawmin’s 
mines in north western India will maximise production in the Indian dry season from November to May but 
cease shipments in monsoon months June to September.  Coordinated production and shipments will achieve 
all-year delivery to the customer of bauxite at a consistent specification.   

The Toondoon deposit has an inferred resource currently of 3.5 million tonnes and is reported to contain 
metallurgical, cement, and fertiliser grade material which has a mining lease allowing development in the 
short term. The Toondoon ML 80126 is held by Glenys, Duncan, Mark and Philip Brown.  ABx hold EPM 25146 
which covers the Toondoon area, including the area covered by the mining lease ML80126.   

 
Figure 42: Proximity map showing Binjour, Toondoon, Monogorilby and May Queen/Tholstrups North. 

Within the area, are located the Binjour, Toondoon, Monogorilby and May Queen/Tholstrups North projects.  
May Queen/Tholstrups North is a Gold/Silver project that has reported bauxite, although of very low quality.  
Binjour, Toondoon and Monogorilby are bauxite projects all of which are reporting bauxite although relatively 
high in Silica.  In addition, Toondoon is surrounded by the Zeotech EPM 27395.  It would appear that Zeotech 
are exploring for kaolin suitable for conversion to aluminosilicates.   

3.42 Monogorilby – Iron Ridge Resources 

Iron Ridge Resources, which is 24% owned by DGR Global, holds the bauxite-titanium Monogorilby Project in 
the vicinity of Durong approximately 60 km west of Proston.  The deposit is held under EPM 16260 and EPM 
16261 by Iron Ridge Resources subsidiary Eastern Exploration, and EPM 19419 held by Iron Ridge Resources 
further to the north but in the same area of Monogorilby.   

Iron Ridge announced a maiden JORC compliant Inferred Resource of 54.8Mt of bauxite with total aluminium 
content of 37.5 % Al and 8.5 % total Silica and 3.8 -5% titanium.  This grade is not suitable for use as alumina 
feedstock for the traditional Bayer Process as a grade of 50-55% Al and silica content of 5% Si (and occasionally 
up to 8% at higher temperature processing) is generally considered the cutoff grade.  Several different 
processes have been developed to process bauxites with high silicon including pre-processing to remove 
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silicon, and soda lime sintering.  Bauxites of up to 20% silica are therefore able to be processed at some specific 
refineries. 

If the resource is able to be mined economically, there may be a market for this bauxite. 

The resource figure was not updated in DGR’s last 6 monthly report of December 2019. 

The project is an exploration project with a resource which may be able to be marketed although perhaps not 
to traditional Bayer process refineries.  Iron Ridge resources may also be continuing exploration to further 
refine the grade for the bauxite. 

The project has been included in the investment Attraction project as an exploration project.  It is not currently 
approaching production however the resource is well defined.  

Iron Ridge Resources also holds EPM 19419 to the north of Monogorilby.  The project is covered above under 
May Queen/Tholstrups North.  

3.43 Abercorn Project - Abercorn Kaolin 

Abercorn Kaolin Pty Ltd currently hold EPMs 19081, 26837, 26903, and 27427 in the Abercorn locality, 
approximately 40 km south of Monto. 

Abercorn Kaolin’s parent company is Metalsearch Pty Ltd, (ASX:MSE, ABN 29 137 984 297) a publicly listed 
exploration and development company.   

There were significant historic EPMs in the area held by Newcrest, Fortescue Media, South Pacific Steel, 
Brookwater Resources, Roar Resources, Abercorn Resources and Queensland Ores Holdings.   

Newcrest explored the area up to 1998, and conducted sampling, magnetic surveys, and drilling.  They were 
looking for a 5 Million oz gold deposit.  There is no information regarding Kaolin in the reports. 

Metalsearch acquired Abercorn Kaolin in March 2019 and have since conducted an extensive 62 hole drill 
program.126  On 6 July 2020, Metalsearch announced the maiden JORC result for the project:127   

• Total Maiden Resource for the Abercorn Project area is 39.06Mt yielding 36.8% -20μm grading 28.6% 
Al2O3 & 1.18% K2O, using a cut-off grade of 26% Al2O3 

• A high-grade section within the Project area called the Railcut Prospect contains 14Mt yielding 38% -
20μm fraction grading 30.26% Al2O3 & 0.89% K2O, using a cut-off grade of +29% Al2O3 

• A second high-grade section within the Project area called The Area 3 Prospect contains 1.66 Mt 
yielding 30.9% -20μm fraction grading 30.7% Al2O3 & 0.83% K2O 

Metalsearch and the University of Queensland’s technology transfer company UniQuest have signed an 
exclusive licence agreement to further commercialise a novel approach to the production of synthetic zeolites 
– manufactured minerals (commonly known as molecular sieves) often used in water treatment and 
detergents.  Next Steps: 

• Conduct Kaolin marketability testing program, including: 
o Specialised Halloysite testing; 
o ISO brightness and particle fineness testing; and 
o End user product requirement. 

• Fast track commercialisation of Synthetic Zeolite processing technology  

                                                            
126 Metalsearch Pty Ltd. 13 August 2019. Announcement. 
127 Metalsearch Pty Ltd. 6 July 2020. Announcement: Maiden Indicated and Inferred JORC Resource delivered at the Abercorn Project. 
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3.44 Goodger, Nyora and Winters – Terrequip Environmental 

Goodger, Nyora and Winters are three kaolin deposits which have been held by Sibelco for some time south 
of Kingaroy.  The mining leases are MLs 5675, 5679, 5684, 5685, 6621 and 50130.  The leases are relatively 
close together as shown on the map below.  On June 4, 2020, the leases were transferred to Terrequip 
Environmental Pty Ltd. 

 
Figure 43: Terrequip Environmental mining leases relative to Kingaroy. 

During the 1970s, exploration for kaolin deposits in the Kingaroy district was undertaken by the J.M. Huber 
Corporation and various associates.  As reported in the Nyora Mining Company Final Report,128 “Huber proved 
reserves of No 2 coating grade kaolin and these deposits are currently held under Mineral Lease.”  In terms of 
context at that time in the early 1980s, most of the known and reported deposits are of secondary origin and 
are associated with the Tarong Beds, generally in the vicinity of lateritic profiles related to the overlying Main 
Range Volcanics.  Recent discoveries indicate that secondary deposits are generally stranded kaolin banks 
related to old drainage patterns and are located in depressions between remnant cappings of basalt.  On the 
present state of knowledge, the secondary deposits appear to have greater potential for economic 
exploitation.  As at the compilation of reports in May 1989, the results of testing remained confidential. 129 

Recent production records quoted in Queensland Minerals 2016130 include: 

 
Terrequip Environmental via their website have indicated continuing production and availability for industry 
of kaolin products. 

                                                            
128 Nyora Mining Company Pty Ltd, Authority to Prospect 2254M Final Report on Exploration January 1980 to January 1982, QDex Report 10661  
129 Refer to Simpson, B.R (May 1989) Nyora Mining Company Pty Ltd, Composite Annual Report on Exploration for the Period 5.5.88-5.12.88, QDEX 
Report 20669.   
130 Friedrich von Gnielinski, 2016, Queensland Minerals 2016, Department of Natural Resources and Mines, p224. 
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3.45 South of Mundubbera Kaolin – Zeo tech  

Zeo tech Pty holds EPM 27422 and 27395 (granted 21 May 2020) , EPM applications 27376 and 27425 in the 
vicinity of Mundubbera.  The company is exploring for suitable kaolin clays for potential processing to artificial 
zeolites, similar to Metalsearch and the Cynthia deposit at Abercorn near Monto but is less advanced at this 
stage.   

The company has only commenced exploring in 2020.  Multiple historic EPMS (12708, 7603, 13821 583, 18772, 
19582, 16709 etc) exist around this area.  Historic reports concluded no commercial gold, silver, zinc or copper, 
(but clayey substances were noted in existence).  Later, in 2008, the potential presence of aluminosilicates, 
was first recognised.  

3.46 Bundaberg – Fox Coal 

Fox Coal Pty Ltd hold EPC1523 of an extensive area to the west of Bundaberg underlain by a shallow cover of 
Tertiary Elliot Formation overlying the Burrum Coal Measures and in October 2019 announced it had applied 
for MDL 3040 over a large section of the EPC. The deposit comprises thin seam coking coal.  The project is a 
50/50 joint venture between Fox Holdings and Zimprops Coal Pty Ltd. 

On 30 May 2018, Fox131 reported that recent drilling allows a coal Inferred Resource of 132.8 million tonnes 
at the Bundaberg Project representing a 32% increase over the previous resource figure of 101.2 million 
tonnes. The Resource has been estimated in accordance with the 2012 JORC Code.  Coal Quality sampling and 
testing programs and analyses are underway and it is understood were completed by August 2019.132   

Previous laboratory testing of the three main seams GU, GL1, and GL2 reported raw ash <20% with raw calorific 
values exceeding 7,000KCal/kg for large sections of the seams.  The raw total sulphur was manageable with 
the highest value 0.87%.  A coking coal indicator, raw crucible swell number, returned large sections of the 
seam reported numbers exceeding 8.0.   

Fox Resources in an announcement of 20 November 2019 noted133: 

The mining concept for a metallurgical coal mine if approved, will be an underground mine with a small 
footprint of approximately 200 acres. 

The capital expenditure will be in excess of $200m, and will result in approximately 100 permanent jobs in the 
region for the next 20 years. 

Subject to studies the coking/metallurgical coal will be exported preferably through the Bundaberg Port, 
however, if this is not feasible it will be shipped through the Gladstone Port.  

The deposit is located on low-lying land adjacent to the Kolan River but has a reasonable separation from the 
river.  The proposed mine and internal buffer land is 4-5 km wide and at least 9 km long and could provide 
significant buffering for an underground operation.   

  

                                                            
131Fox Resources Ltd Shareholder Update  May 30, 2018, found at 
http://www.foxresources.com.au/pdf/FXR_Bundaberg_Inferred_Resource_May_2018.pdf  
132 “Fox Resources Limited (Fox) wishes to announce that the current drilling program on EPC 1523 has been completed, and the updated resource 
will be released once the resource model is finalised.” (26 August 2019)   
133 Fox Resources, 20 November 2019, The Following information was provided to the NewsMail in Bundaberg on Wednesday 20th November 2019 – 

http://www.foxresources.com.au/pdf/FXR_Bundaberg_Inferred_Resource_May_2018.pdf
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3.47 Gunalda Project (Paragon) and Tiaro Projects- Tiaro Energy Corporation   

Tiaro Energy Corporation, through its subsidiary Tiaro Coal Limited, holds the Gunalda Project (formerly called 
the Paragon Project) in the Tiaro Coal Measures north of Gunalda on EPC 956.  The Tiaro Project lies on EPC957 
to the north of EPC 956 as outlined in the Figure below.  An 87Mt resource comprising 4Mt of Measured, 21Mt 
of Indicated and 63Mt of Inferred resources was delineated at the T9 West prospect within the Gunalda 
Project.134  

 
Source: Tiaro Coal, Quarterly Report for period ending September 30, 2014, page 5 

A funded prefeasibility study was announced in February 2014.135  Subsequent reports indicated the presence 
of thermal quality coal in addition to the metallurgical coal. 

The deposit is situated in the vicinity of the Glenbar National Park and the Glenbar State Forest, and the Mary 
River and development of the deposit is likely to result in community concerns regarding environmental 
impact on conservation areas and major drainage systems.   

Tiaro Coal was placed in Voluntary Administration on 31 March 2015. Tiaro Coal was delisted from the ASX on 
31 August 2015 and is noted as in external administration (as of June 2020).  Tiaro Energy Corporation remains 
a registered company and authorised holder of the tenements.   

 
Figure 44: Tiaro area coal EPCs. 

  

                                                            
134 Resource Estimate reported in accordance to JORC Code. The information is extracted from the report entitled “Updated JORC Resource of 87Mt 
for T9 West” created 7th May 2013. 
135 Pre-Feasibility Study Underway – Paragon Metallurgical Coal Project ASX announcement 11th February 2014. 
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3.48 Tuan and Tuan West Projects - Jindal Steel and Power   

Jindal Steel and Power (Australia) hold large areas of potential coal within coastal areas of the Tuan and Bauple 
State Forests under EPCs 2250 and 2274.  (Refer Map in Figure 44 above)  The area is underlain by the 
Duckinwilla Formation (with some overlying basalt) which includes both the Tiaro and the Burrum Coal 
Measures.  The project’s prime target is coking coal within the Burrum Coal Measures. The company reports 
that a seismic survey has been carried out on section of 2274 with a follow up drilling program.  Coal 
intersected was in thin bands (less than 20 cm) and not viable for mining.136  Company reports submitted by 
the company on both EPCs to date do not delineate mineable coal resources and much of the original EPCs 
have been relinquished because of lack of potential.137   

3.49 Booyan on Kolan and West Bundaberg- Gen Resources Pty Ltd 

Gen Resources Pty Ltd, a subsidiary of International Mining Limited hold two coal projects west of Bundaberg 
in the Burrum Coal Measures, Booyan and West Bundaberg under EPCs 2195 and 2196 respectively.  The EPCs 
are adjacent to the Fox Coal Bundaberg EPC and MDLs.  EPC 2195 is directly to the North, and EPC 2196 directly 
to the south, and close to the Bundaberg CBD.  EPC 2195 is adjacent to the Kolan Barrages restricted area, and 
the Kolan River Conservation Park. 

3.50 Blackwatch Project- Bauple Exploration  

Bauple Exploration hold the Blackwatch Project east of Gympie and west of Rainbow Beach under EPCs 2598 
and 2535 in the Tiaro Coal Measures exploring for coking coal in the Tiaro coal measures.  In addition, the EPCs 
are in the environmentally sensitive catchment of the Noosa River and any development project is likely to 
face significant community opposition in the approval process.  The Tiaro coal measures are thought to be thin 
seam thermal coals.  Bauple have to date undertaken drilling and reviewed previous drilling in the area.   

3.51 Colton Coal Project  

The Colton Coal Project was until recently a development by Northern Energy (owned by New Hope since 2011 
with this subsidiary being in administration).  It is a small deposit of coking coal in the Burrum Coal Measures 
west of Hervey Bay.  After a rigorous environmental assessment process and community opposition, the 
project was adjudged to be able to adequately manage environmental issues, an environmental authority 
issued, and MLs 50273, 50274 and 50280 ultimately granted in 2017.  The mine proposal is for 0.5 Mtpa of 
saleable coking coal for export through Gladstone with a mine life of 10 to 12 years. 

Following the grant of the leases, New Hope reassessed the viability of the mine in late 2018, eventually 
putting the proposed mine into the hands of the receivers in late 2018.  The fate of the project is uncertain 
but a reported sale to new owners in June 2020 may open the way for the project to move forward. 

Wood Mackenzie noted in their summary of the Colton Coal Report that138: 

The Colton project, also known as Maryborough, is a small hard coking coal deposit in the Maryborough Basin, 
southern Queensland. New Hope assumed ownership of the project when it purchased Northern Energy in early 
2011 for A$230 million.  Colton's three mining lease applications were approved by the state government on 4 
                                                            
136 Jindal Steel and Power: EPC2274, Partial relinquishment Report to March 2015. CR90641 held by Department of Natural Resources Mines and 
Energy. 
137 Jindal Steel and Power: EPC2250 Partial relinquishment Report to February 2018. CR105987 held by the Department of Natural Resources, Mines 
and Energy. 
138 Wood Mackenzie, 27 May 2019, Colton Coal Mine Report Summary. 
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May 2017.  However, we expect the project to be delayed due to a weaker coal export market, capital 
preservation by New Hope and Colton's high estimated cash cost. 

3.52 Monto 2 Coal Project - Monto Coal 2 Pty Ltd (Peabody Energy)  

Monto Coal 2 Pty Ltd, a subsidiary of Peabody Energy Corporation, holds ML80101 and MLA 175, MDL 445, 
and EPCs 613 and 683 over the Monto Coal 2 Project south of and surrounding the town of Mulgildie in the 
Mulgildie Basin.  The project is a joint venture between Monto Coal2 Pty Ltd (the majority holder), Sanrus Pty 
Ltd (a private company owned by Mr Chris Wallin), Edge Developments Pty Ltd, and H&J Enterprises Qld.  The 
project aims to exploit high volatile sub-bituminous thermal coals suitable for power generation and export 
as a high quality product.  The Exploration Permits held extend north to the town of Monto in the northwest 
of the WBBROC area.  In 2009, Macarthur Coal, the then manager of the joint venture and 51% owner reported 
JORC reserves at Monto of 22.4 Mt Measured, 50.0 MT Indicated, and 256 Mt Inferred. 

The Project has been subject to considerable litigation over the past 10 years regarding a decision by the 
Macarthur Coal controlled Board to halt the project due to it being uneconomic, both at Stage 1 and at Stage 2.  
The litigation which is still proceeding may be prevent progression to a development project. 

3.53 Monto Project – Boardwalk Monto Pty Ltd (Whitehaven Coal) 

Boardwalk Monto Pty Ltd (Whitehaven Coal) holds EPC 1220 covering an extensive area from south of 
Mulgildie to north of Monto.  Whitehaven is a major thermal coal producer in the Hunter Valley which acquired 
the Winchester South coal deposit (coking and thermal) in 2018 from Rio Tinto. 

In 2012, leading up to the merger between Aston Resources and Whitehaven, it was noted in the Independent 
experts report that:139 

The Monto project lies on approximately 300km2 of land near the town of Monto, approximately 120km 
southwest of Gladstone.  100% owned by Boardwalk, the project lies in a small fault controlled basin known as 
the Mulgildie Basin, and comprises tenement EPC1220.  The project has an exploration target range of 0-
1,832Mt.  The project is prospective for open cut thermal coal.  Drilling in the adjacent Monto Coal (owned by 
Peabody Energy Corporation) tenement contained seven seam groups, with individual seams generally one to 
two metres thick. 

Since the merger, and ownership by Whitehaven, there has been no report of activity for the project except 
for Whitehaven acknowledging in the Annual Reports that the Monto project is 100% owned. 

3.54 Burnett Project – Carabella Resources (Wealth Resources Pty Ltd)  

Carabella Resources (a subsidiary of Wealth Resources Pty Ltd) holds EPC 1175 over large areas to the south 
of Monto in the Mulgildie Basin.   

Wealth Resources took over Carabella Resources in 2014 and owns and operates the Bluff Project and the 
Grosvenor West Project.  In addition, Wealth Mining through Carabella owns 100% of the Burnett tenement 
(EPC 1175) which is located in central Queensland within the Mulgildie Basin.  The tenement comprises 191 
sub-blocks and covers a total area of 594km2.  Burnett is also adjacent to a number of tenements held by 
Whitehaven Coal Limited.  The former Mungar – Monto - Gladstone railway line runs north-south through the 
tenement approximately 180km to the Port of Gladstone.  The railway ceased operations in 2008, and 

                                                            
139 PWC, March 2012 Independent Expert’s Report on the proposed merger with Whitehaven Coal Limited  
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although the corridor is intact, many of the bridges have been damaged, and the remaining rail is in poor to 
damaged condition. 

The Monto Coal 2 project, currently managed by Peabody, is located immediately to the north of Burnett.  This 
project is reported to have a Coal Resource of 256 Mt.   

The company is targeting thermal coals of the Jurassic Mulgildie Coal Measures, which are similar to the 
Walloon Coal Measures of the nearby Surat Basin.   

Carabella previously identified an Exploration Target of 50Mt – 420Mt at Burnett.   

3.55 Kunioon - Stanwell Corporation  

TEC Coal Pty Ltd, a subsidiary of Stanwell Corporation, holds MDL 201 and EPC 1301 over the Kunioon thermal 
coal deposit south of Kingaroy and north of the existing Meandu Mine.  The deposit is part of the Tarong Coal 
Measures within the Tarong Basin coals which are mined at the Meandu Mine to supply coal to the large 
nearby Tarong Power station.  The existing Meandu Mine underwent a life extension project in 2015 extending 
the mine life to 2037 and avoiding the development of Kunioon.  

The coals from the Basin are high volatile, sub-bituminous thermal coals similar to the Walloon Coals of the 
nearby Surat Basin.  The project is well defined through the Mineral Development Licence.   

3.56 South Burnett Coal Project - MRV Tarong Basin Coal Pty Ltd (Moreton 
Resources) 

MRV Tarong Basin Coal Pty Ltd (MRV), a subsidiary of Moreton Resources holds MDL 385 and EPC 882 north 
of the Kunioon deposit.  MRV were progressing the South Burnett project as a significant export coal project 
proposing to ship thermal coal to Southeast Asia.   

The project was carrying out an environmental impact statement but had encountered considerable 
community opposition.  In February 2020, MRV withdrew its mining lease application effectively putting the 
project on hold.   

3.57 Lochaber Creek Project - Eidsvold Siltstone 

Eidsvold Siltstone has mined dimension stone from the Lochaber creek project since the company was 
founded by Victorian geologist Michael Whitty in 2000.  The siltstone contains aluminosilicates rather than 
carboniferous material which provides the striking white colour of the stone.140 

There are two mining leases ML80091 and ML80106 pegged in 2000.  The deposit is an ancient Triassic 
lacustrine sedimentary lakebed weathered from a felsic granite to produce an indurated aluminosilicate 
bedded siltstone.  

Eidsvold siltstones samples formed in the Triassic, Jurassic, and Cretaceous periods were collected from the 
Eidsvold (Burnett Highway) basin.  Based on electron microscope (SEM) observations, this particular type of 
siltstone is nearly homogeneous with 0.01–0.05 mm grain size distribution.  According to X-ray diffraction 
(XRD) (Bruker D8 Cobalt Bruker, Massachusetts, MA, United States) analysis, this siltstone is basically 
composed of quartz and kaolinite minerals (43% and 40% of quartz and kaolinite, respectively).  Apart from 

                                                            
140 Eidsvold Siltstone is a fine grained dense white coloured sandstone comprising 60% quartz, 33% kaolin & 7% illite. It is mined out in blocks and 
processed into tiles, pavers and bricks. All waste is crushed into an aggregate and can then be tumbled into a landscape river type pebble.  (Eidsvold 
Siltstone, LinkedIn) 
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these major minerals, it also has around 12% of tridymite, 3% of mica, 1% of anatase, 1% of other clay minerals 
and negligible amount of organic matter. 

The production of siltstone as dimension stone in Queensland yielded 5,147 t (192 t) in 2014–15 (2015–16).  
Historical records of production are incomplete, but an annual production of about 130 t was reported in 2008.  
Siltstones that are of economic value as a dimension stone are those sedimentary rocks that have been 
strongly indurated and have been altered by natural processes to make them more durable and visually 
appealing.  Eidsvold Siltstone material comprises a pale pink to whitish brown non-porous silicified siltstone 
associated with the Mesozoic Evergreen Formation.  It has a well-developed parting parallel to bedding.  The 
layering is due to a variation in grain size of alternating sandy beds and muddy layers.  The sand fraction 
consists primarily of quartz and siliceous rock fragments.  A wide range of different products including tiles, 
blocks and furniture marketed as Eidsvold Siltstone Pty Limited is available to the local and greater Brisbane 
construction industry.  Eidsvold Siltstone Pty Limited has expanded their open cut in 2015 and exposed some 
large 7 tonne silicified siltstone blocks which have been sent to Ballarat, Victoria as dimension stone products.   

This resource is naturally fractured so that blocks can be extracted by hammering along existing vertical 
fracture and horizontal bedding planes.  The blocks are then graded into: 

a) premium unfractured blocks for sawing into tiles and pavers 
b) landscaping, retaining walls etc 
c) for crushing and screening into aggregate then tumbled into a white rounded type river pebble for the 

SE Qld landscaping market. 

The A grade blocks are brought into the company's stone processing facility and processed into 20mm thick 
tiles from 600mm x 300mm down to 200mm x 200mm.  These tiles are then marketed mainly in Melbourne 
and Sydney into multi million dollar commercial and domestic projects.  Eidsvold Siltstone are one of the very 
few dimension stone businesses left in Australia and the only producer of white coloured sandstone/siltstone.  
The waste is crushed and screened then tumbled into a white landscaping pebble marketed on the Sunshine 
Coast. 

The waste slurry from diamond sawing and pebble tumbling has been the focus of research and development 
since about 2010 and has shown that when this evaporated powder is further micronised and calcined it makes 
Metakaolin.  However due to limited marketability experienced by the proponents, they have now focussed 
on turning this waste powder into a Zeolite with the help of the Chemical Engineering Department of the 
University of Queensland. 

Research to date includes visits to the US to study uses of stone dust and two research projects.  The first, a 
project with University of Western Sydney to examine using the dust as a concrete additive to create high 
strength concrete and mortars.  Results from this indicated that a higher strength concrete was achieved, 
however the strength achieved was in between regular concrete, and current high strength concrete.  A new 
program of research at QUT on methodologies for upgrade of the dust to metakaolin suitable for use in 
geopolymer concretes is under way.141  Geopolymer concretes are the so called new green concrete products 
which have a lower energy footprint for manufacture.  The ability to upgrade the dust to metakaolin would 
provide a useful “green” market for this product. 

                                                            
141 North Burnett-based Eidsvold Siltstone Pty Ltd received more than $55,000 from the Advance Queensland Ignite Ideas Fund to work with QUT 
researchers in determining how the fine talc-like powder produced from sawing sandstone into blocks could be turned into metakaolin, a cement 
strengthener used in Europe and the United States of America.  Eidsvold Siltstone Managing Director Michael Whitty said the Ignite Ideas funding had 
helped him identify the optimal minute particle size the dust needed to be reduced to and the temperature needed in the kiln to produce the most 
reactive metakaolin.   “My immediate task is to develop this metakaolin to a point that satisfies our potential export market,” Mr Whitty said.  
(SOURCE: Minister for Innovation and Tourism Industry Development and Minister for the Commonwealth Games, Advance Queensland program set 
to ignite ideas, March 27, 2018) 
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The business is currently an operating business, searching for new methods for dealing with by products from 
the main business.  Eidsvold Siltstone are to be commended for working diligently to develop new markets for 
the “scrap” pebbles and dust from the main stone cutting work which is undertaken at the site.   

The mine is producing dimension stone and tiles, however due to the grade of the kaolinite, it could potentially 
also be used to produce commercial kaolin, and or metakaolin and zeolite.  This would depend on the size and 
nature of the deposit.  Currently it does not appear that the deposit has been assessed for future kaolin 
production. 

A new EPM 27461 was granted to Michael Whitty (the proponent) on 9 January 2020 which covers the existing 
mining leases, and a larger exploration area.   

3.58 Hawkwood Granite - Eastern Stone and Minerals Pty Ltd 

Eastern Stone and Minerals has Mining Lease 80054 which is for a granite quarry located at Hawkwood, west 
of Mundubbera.  Ownership of Eastern Stone and Minerals is GSB Chemicals of Broadmeadows Victoria.  

No evidence has been found of any trading of products from Eastern Stone and Minerals.  There is a mining 
lease for the quarry as it produces dimension stone, namely granite. 

The area of the mine is also covered by the Auburn Resources EPM 26248. 

In approximately 2005, the business was offered for sale as a going concern.  At that stage, Proven reserves 
were 371,250 M3 and Probable reserves were an additional 283,000 m3 of black granite.  The possibility 
existed of extending this through further drilling and development.  Google imagery from 2020 suggests that 
the mine remains in good working order and operation. 

 
Figure 45: Hawkwood Granite Mine Google Earth image 

3.59 Gunalda Slate - Anderleigh Quarry 

Anderleigh operates under a Mining Lease (ML 50283) and Development Approval for Screening and 
Extraction activities up to one million tonnes per annum.   

“Considered to be the “northern alternative” to the well-known Helidon Sandstone region located 
approximately 100km west of Brisbane.” – Alan Robertson, Ausrocks Pty Ltd 

Anderleigh Quarry is a leading supplier of Quarry Materials to South-East Queensland. Operating out of 
Gunalda (north of Gympie) Anderleigh Quarry notes that it: 
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can cater products to all of your needs from road base, pitching rock or boulders. Providing building resources 
for the Civil Construction Sectors, with FOUR products at the one location, including our unique “Red Metal” 
Hard Rock!  Whether you’re a Commercial Landscaper or a D-I-Yer, Anderleigh Quarry has the sandstone you 
need, delivering loads from Brisbane to Bundaberg. 

Anderleigh Quarry is adjacent to the Four Mile Sandstone Quarry which also supplies a range of quarry 
products however does not have a mining lease.  Anderleigh Quarry has a mining lease in order to be able to 
supply slate, and dimension stone. 

The mining lease is of sufficient size to allow for expansion to many times the current size or extended future 
operations. 

In addition to Quarry Products, Anderleigh Quarry provides training particularly for young indigenous workers 
looking to gain experience and tickets for the mining industry. 

3.60 Goondicum Mine – Melior Resources 

Canadian company, Melior Resources holds mining leases 80044, 100208, and 80075 over this multi-mineral 
deposit located about 35km east of Monto. MDL 2007 and EPMs 19382, 9100 and 26496 are also part of this 
project.  Early exploration programs in the 1990s found alluvial ilmenite along the banks of the Burnett River. 
This mineralisation was traced to the Goondicum Crater.  The Goondicum Crater is a topographic depression 
centred on a roughly circular 6 km diameter layered gabbro complex.  Significant ilmenite, apatite, titano-
magnetite and feldspar mineralisation are present in a weathered horizon up to 25 metres thick.142  

After several drilling campaigns in the Crater and subsequent feasibility studies, the project was developed by 
Monto Minerals Ltd, an ASX listed company, and commenced operation in October 2007 producing ilmenite.  
However, the project never achieved production performance expectations and ran out of commissioning 
funds. The company subsequently went into voluntary administration in August 2008.  According to a 
Preliminary Economic Assessment prepared for Melior Resources in 2016 (and with the benefit of hindsight), 
the key issues identified by the review were a “grossly under designed feed preparation plant, lack of process 
control and monitoring, general undercapitalisation and poor engineering design.” 143 

In 2009, the RMM Capital group, of Brisbane, took control of Monto Resources Pty Ltd, and renamed the 
company Belridge Enterprises Pty Ltd (Belridge).  Belridge commissioned a redevelopment study aimed at 
recommencing mining and processing operations. The mine reopened in September 2012 but closed again in 
June 2013, having produced just over 47,425 tonnes of ilmenite and 2,769 tonnes of apatite, and suffering 
from a decline in ilmenite prices from USD 280 per tonne to USD 165 per tonne.   

Meilor Resources acquired Belridge in March 2014.  The mine opened in April 2015 after upgrading of the feed 
preparation plant. However, within months, falling ilmenite prices again impacted the mine, which scaled back 
operations to 50% capacity.  In August 2015, the mine went into care and maintenance.   

                                                            
142 Hoogvliet, H and Whitehouse, K, 2011. Exploration and resource modelling of the Goondicum Industrial Minerals Project, Central Queensland, 
Australia, in Proceedings: Eighth International Heavy Minerals Conference 2011 
143 South Burnett Times,  “Revealed: The Turbulent, troubled history of Goondicum Mine” 13 September 2019, found at: 
https://www.southburnetttimes.com.au/news/revealed-the-turbulent-troubled-history-of-goondic/3829208/  

https://www.southburnetttimes.com.au/news/revealed-the-turbulent-troubled-history-of-goondic/3829208/
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A proposed merger between Meilor and ASX 
listed Metallica Minerals Limited was mooted 
in 2018, but did not proceed.  

Melior again opened the mine in April 2019 but 
it closed in September 2019.   

 
Figure 46: Goondicum Mine processing plant 

 

The mine potentially has four mineral product streams, ilmenite, magnetite, apatite and potassium feldspar, 
but only three have operated in previous periods of mining.  H&S Consultants Pty Ltd carried out a detailed 
reassessment of the resources and reserves in 2016 and reported 62.2 Mt of combined Indicated and Inferred 
(31.3 and 30.9) resources of ilmenite (6.1 and 6.3%) and apatite (1.8 and 1.6% respectively).144   

The main product, ilmenite has a positive future outlook. Consequently, despite its recent history, there may 
be an opportunity for reopening the mine as a viable venture.   

3.61 Wateranga – High Titanium Resources Limited 

The Wateranga Ilmenite Project, held by High Titanium Resources and Technology Limited (HTL) through their 
subsidiary, Queensland Industrial Minerals Limited, is located 25 km southeast of Mount Perry and 80 km 
southwest of Bundaberg.  The company holds a mining lease (ML 80116) granted on March 29, 2018, and a 
surrounding EPM (13278). 

The deposit comprises eluvial alluvial and hard-rock deposits of Ilmenite, high-alkali feldspar, apatite and mica, 
with minor corundum, zircon, rutile and magnetite.  These deposits are associated with the Wateranga Gabbro 
and also grade 30 ppm scandium.  The gabbro is approximately 5 km wide by 6 km long and is characterised 
by an outcrop some 1.6 km long, 600 m wide and 120 m high.  Mining at a rate of 3.75 Mtpa would produce 
500 000 tpa of mineral concentrate containing ilmenite, feldspar, magnetite, zircon, rutile, corundum and 
mica, and have a mine life in excess of 30 years.  Some of the resources are affected by the impoundment 
boundary of the Paradise Dam.   

High Titanium Resources and Technology Limited (“HTL”), formerly Queensland Industrial Minerals Ltd 
(“QIM”) is a public company that was established on 31 October 2002 specifically to develop EPM 13278.     

According to the High Titanium Resources Ltd website, the remaining milestones for High Titanium Minerals 
are: 

• Developing a pilot plant for the provision of bulk samples to targeted customers; 
• Establishing off-take arrangements with customers for the initial mineral resources that the company 

plans to mine; 
• Bringing the project into full production. 

The deposit consists of a combination of unconsolidated and hard rock resources, of which the eluvial 
component is uniformly distributed and is situated at, or near surface.  Additional resources external to the 
boundaries of the mining lease (ie in the current EPM) will be secured at the appropriate time in the future. 

                                                            
144 H & S Consultants, November 2016. Preliminary Economic Assessment Goondicum 2016. 
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Drilling and exploration to date has defined a resource of 204 million tonnes, in the unconsolidated section, 
with a recovered grade of 5% Ilmenite.  Additionally the deposit contains: 20% High Alumina Feldspar, 0.8% 
Apatite and 30 parts per million Scandium.  Other minerals shown to be present in the deposit include Zircon 
0.2% and Rutile at 0.1%, with only 30% of the mineralised area having been drilled to date. 

Project milestones to date include: 
• Pre-Feasibility Study (PFS) has been completed 
• Environmental authority (EA) granted for ML80116 area 
• In excess of 400 drill holes completed 
• Unconsolidated reserve proved 
• Large hard rock resource identified 
• Significant magnetite mineralisation identified 
• Product markets identified 
• Mining development Licence granted 
• Mining Lease granted 
• Approval given to mine 50,000 tonnes bulk sample for project evaluation purposes 
• Flora & fauna studies completed 
• Cultural heritage studies completed 
• Cultural & Heritage Management Plan executed by traditional landowners 
• Transport study completed identifying two preferred routes 
• Socio-economic study completed 
• Preliminary engineering & metallurgical investigations completed 

High Titanium Resources has, according to newspaper reports, been in discussions with Bundaberg Port 
regarding exports from the port.145   

HTL chief executive David Li said the whole tenement of HTL's Wateranga Project was 77.6sq km, with the 
mining lease granted on the 'Central' area, which is 15sq km. 

"Currently we are looking at 20,000t - 25,000t for each shipment, this could be increased as the port develops," 
Mr Li said. 

"Most of our downstream end users are from Asia, such as Japan, South Korea and China. 

"Meanwhile potential domestic users have approached us, therefore we will probably supply the domestic 
market also." 

Mr Li said they were planning to use local companies for the haulage. 

Having received proposals from a few companies, who transports ilmenite to the Bundaberg Port will be 
determined in the future. 

There is no processing of the ilmenite done on site and the extraction process of this project is "conventional 
and also simplified". 

Mr Li said the process involved gravity and magnetic separation, which was very environmentally friendly. 

Based on their study, 800Ml water a year will be needed for the extraction process. 

"The mine life of Central area is 15 years," Mr Li said. 

"The lifespan of the whole project is estimated at 30-40 years, this includes the development of Northern and 
Southern areas of the project." 

The first ilmenite export is expected in the second quarter of 2021.  

                                                            
145 Haupt, Mikayla, 29 Jan 2020, The Chronicle: Port to add ilmenite exports from mine west of Bundy 
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Port of Bundaberg manager Jason Pascoe said Gladstone Ports Corporation had been investigating this 
opportunity for several years and was excited to see it coming to fruition. 

"This will bring new trade opportunities for the region, use of the common user facilities being investigated by 
GPC and Sugar Terminals Limited and new storage facilities," Mr Pascoe said. 

3.62 Murgon Quarry, Tamaree Plant - Graymont 

Graymont (formerly Sibelco) operates the Murgon Quarry (ML 50111) adjacent to the Bjelke Petersen Dam to 
produce limestone rock.  The rock is trucked to the Tamaree plant north of Gympie where it is calcined to 
produce quicklime and hydrated lime.   

The plant has operated for many years, with limited expansion. 

The possibility of expansion has been raised with Graymont who think it is technically feasible to upgrade and 
modernise the plant. 

3.63 Marule – Marule Lime 

Marule Lime is owned and operated by Kevin Scarlett and is based on a mine in the State Forest at Cordalba.  
(Not far from Booyal).  Mining Lease ML1248 is held for the mine. 

Marule Lime Agricultural lime is produced by blasting and extracting the limestone rock from a deposit that is 
approximately 1-million tonnes in size.  The raw material is then pulverised to produce the premium product 
they are known for. 

This is a relatively small mining operation for a specific agricultural purpose. 

Without discussion with the stakeholders, there is no evidence of expansion potential for this mine.  Given the 
location in the Cordalba State Forest, there may be environmental concerns about mine expansion that were 
not present when the ML was granted in 1989. 

The Mining lease guide (July 2019) issued by Department of Natural Resources, Mines and Energy notes the 
following in regard to Reserved Land, which includes State Forests. 

The Consent for reserve land. Reserve land is land that is a ‘reserve’ as defined in the Act. This may include, but 
is not limited to, roads or road reserves, transport corridors (for example rail), state forests, timber or resources 
reserves, or Aboriginal or Torres Strait Island land and local government reserves. You must obtain the consent 
of the reserve owner or trustee before your mining lease application can be granted. If you are unable to obtain 
consent you may apply to the Governor in Council to grant the lease over the area of the reserve.  

3.64 Steinhardt Project - Scanford Pty Ltd 

Scanford Pty Ltd has a Mining Lease ML50210 which covers a section of what appears to be the family farm. 
The lease is situated at Dip Road Keysland which is in the South Burnett Regional Council between Wondai 
and Hivesville. 

Google Earth imagery shows evidence of small workings on the mining lease. 

There is no current trace of Scanford, or the owners in relation to any commercial dealings with this mining 
lease. The Director/owner of this lease is Susan Bailey.  
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3.65 Hawkwood Project – Auburn Resources 

The Hawkwood Project is a nickel, cobalt, and copper project about 50km southwest of Mundubbera held by 
Auburn Resources Pty Ltd (Auburn), an unlisted subsidiary of DGR Global (58% owned).  The Project are is 
principally within EPM 25948, but with an extensive surrounding area of EPMs held by Auburn. These are:-  

• EPMs 26012, 26013, 26245, 26246, 26248, 26526, 26529, 26758, and 26523, and  
• EPM applications 27403, 27404, 27406 

The project includes what was formerly known as the Hawkwood (Iron Titanium Vanadium) Project of Eastern 
Iron which was delineated and investigated from 2010 to 2012 on a section of then EPM 25948 just north of 
Hawkwood Station.  

The maiden resource for Hawkwood Iron Ore by Eastern Iron, announced in 2012 and reported in the Annual 
Report for 2013 is summarised as:  

Hawkwood, Queensland146 

Inferred Total 

Mt Fe% TiO2% V% DTR Mt Fe% TiO2% V% DTR 

103.7 13.8 1.8 0.05 12.2 103.7 13.8 1.8 0.05 12.2 

Resource estimated at a lower cutoff of 10% DTR. 

Auburn subsequently identified Ni Cu Co soil anomalies overlying rocks to the north west of the Hawkwood 
station in EPM 25948 and 26245.  This was followed up with Airborne Magnetics and the results announced 
on 8 November 2018.  This indicated sulphide mineralisation beneath the soil anomalies. The original 
Hawkwood Iron Vanadium Project appears to be retained within the remnant subblocks within EPM 25948. 

Auburn carried out airborne VTEM and Magnetics Geophysical Survey in 2018 and the results indicated large 
conductors persisting to depth, presumed to be sulphides (which could suggest presence of nickel etc).  
Targets identified included the Red Hill and Western Flats prospects, in EPM 25948 and another unnamed 
anomaly in EPM26245.  These targets have been proposed for future extensive drilling but this does not 
appear to have been carried out in 2019 program.  

3.66 Quaggy-Iron Ridge – Iron Ridge Resources, Auburn Resources 

The Quaggy Project is west of Eidsvold, and consists of two EPMs 27217 and 26405. 

Coincident magnetics and geochemical (Pt, Pd, Ni) anomalism is indicative that the magnetotelluric conductors 
are due to a major metal sulphide deposit.  Full coverage of layered gabbros - 30km strike length Gabbros are 
generally preferred host for major nickel deposits like Norilsk Comparable in size and strength to the recent 
Nova discovery Western extensions may greatly increase the size at Quaggy - Norilsk is the same age ie Permo 
Triassic Glencoe offers further potential nearby.   

                                                            
146 Full details of the Hawkwood Resource estimate were announced on 19 May 2012 in a report titled “100Mt Maiden Resource for Hawkwood Iron 
Project” 
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The Quaggy area has been explored several times since the late 1950s.  Early explorers were seeking Magnetite 
in the area, however ultimately no commercial quantities were found.  An extract from the 1961 report: 

Source:  

 
EPM 18534 has been active since 2010 when the current holders started exploring for Nickel in the area.  
Although a number of exploration programs have located metals, none has yet outlined a commercial Nickel 
deposit. 

In addition to the Iron Ridge EPM 18534, associated company, Auburn Resources has obtained EPM 27217 
(Quaggy Extension), and EPM 27405 Application (Quaggy South).  These EPMs are adjacent to the Iron Ridge 
EPM to the east and south. 

Iron Ridge Resources in an announcement to the London Stock Exchange on 26 September 2019 stated: 

Wholly owned Quaggy contains highly anomalous platinum, palladium, nickel, cobalt and copper exploration 
targets and is located in Central Queensland, within a short trucking distance of the dormant rail system to the 
Port of Bundaberg. It is also located within close proximity of the active Queensland Rail network heading south 
towards the Port of Brisbane. 

Neither Iron Ridge Resources, nor Auburn Resources has undertaken work to define the resource, nor reported 
on drill intersections for the project.  

Earlier work focussed on Magnetite, which led to Eastern Iron exploring in the area from approximately 2008.  
The EPM is highly anomalous for a number of metals. 

3.67 Mt Cobalt Project – Aus Tin Mining 

Aus Tin Mining currently holds EPM 19366 for their Mt Cobalt project.  The EPM is in four disparate sections 
as shown at Figure 47.  Aus Tin Mining was previously known as AUSNICO Pty Ltd and retains AUSNICO Pty Ltd 
as a trading name. 

The Mt Cobalt area was first identified and explored in 2008.  Many of the previous EPMs were held by 
AUSNICO. 

The current Mt Cobalt project is a substantial reduction in size from the historic EPMs held in the area which 
included EPMs 13359, 13360, 14372 and 17611. 

The reduction in size of EPM suggests that the current EPM only covers the resource being explored, and that 
it is carefully targeted. 



108 

Recent announcements indicate that Aus Tin Mining are attempting to progressively define the resource that 
they have through drilling programs.  There appear to have been issues with recovery of core at depth in two 
successive drilling programs which would interfere with a JORC calculation. 

Drilling results from 2018 announced by Aus Tin Mining147 confirms high grade mineralisation approximately 
130m along strike from 2016 high grade drilling results: 

• Drill hole COB030 averaged 0.32% Co, 0.62% Ni over 25m of assayed intervals, including 1.5m @ 
1.48%C o, 

• 1.3% Ni from 26.5m (last interval recovered and open at depth); 
• COB031 and COB032 confirm high grade cobalt mineralisation close to surface with intervals 

including 1.1m @ 1.2% Co, 1.26% Ni and 1m @ 1.2% Co, 1.29% Ni respectively. 
• Current target zone 350m long x 25m wide and open at depth and down dip to the west. 
• North-south orientated structurally controlled target zone with potential to extend to north-west, 

and potential extension to south-west towards newly identified historic working. 

During 2019, a further drilling program was conducted to the North of Mt Cobalt.  The company noted in the 
2019 Aus Tin Annual Report: 

At Mt Cobalt a program of five holes confirmed high-grade nickel intersections up to 1.6%Ni near surface and 
the existence of shear-zones north of previous drilling. Notwithstanding an absence of the elevated cobalt or 
manganese assays in this latest program, previous drilling in 2016 and 2018 did indicate not all shear zones 
were mineralised with asbolite, and the Company will continue to explore this northern extension in due course 

Aus Tin are pursuing a low CAPEX model of initial development targeting high grade mineralisation prior to 
expanding to a larger scale project treating significantly larger quantities of average grade mineralisation.   

The Aus Tin company reports and announcements indicate active exploration, with a view to turning this into 
a productive project.   

 
Figure 47: Aus Tin Mining Mt Cobalt EPM 19366. 

  

                                                            
147 Aus Tin Mining, 16 February 2018, ASX Announcement: Further high grade cobalt results at Mt Cobalt. 
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3.68 Coonarr Project - Sunstate Sands Bundaberg  

Sunstate sands holds 9 mining leases and one mining lease application at Coonarr east of Bundaberg. 

The mining leases are MLs, 1183, 1182, 1181, 1178, 1179, 1180, 1185, 1229, and 1228 and mining lease 
application 100242.  These are shown in the figure below.  MLs 121 and 1180 are also shown in the vicinity, 
however these are held by Pacific Sands Pty Ltd and Belanda Pty Ltd, respectively. 

 
Figure 48: Coonarr Mining Leases 

The area has been mined since the 1980s and is known for high purity silica sand. 

In 2015, Sunstate Sands invested approximately $10 million to install a purpose built wet plant148 to increase 
their capacity up to 500,000 tonnes per annum and to also further refine their product to make it suitable for 
glass manufacture in domestic and overseas markets.  From 2016, Sunstate Sands have been exporting to glass 
manufacturers in Indonesia, which has grown progressively to 100,000 t per annum. 

In early 2020, Sunstate submitted a new mining application to cover areas adjacent to the existing mining 
leases. 

Sunstate Sands is a consistent and reliable supplier of silica sand to a range of industries and has developed a 
significant export operation over the last few years.  The life of mine is estimated at approximately 40 years.   

3.69 Coonarr - Belanda 

Belanda Pty Ltd in addition to the Mt Perry mining leases, hold ML1179 at Coonarr adjacent to the Sunstate 
Sands mining leases. 

Similar to the Mt Perry leases, there is no evidence of activity on the Belanda Coonarr mining lease. 

  

                                                            
148 The raw material is extracted and transported direct from the mine and loaded into hoppers feeding the wet plant. The purpose of the wet plant is 
to remove all foreign debris, and produce an initial segregation of raw material into the following sizes. 
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3.70 Coonarr Project - Pacific Sands 

Pacifica Sands Pty Ltd operate significant sand mining operations at Ningi near Bribie Island.  In addition, they 
hold a small mining lease ML1211 adjacent to the Sunstate Sands Projects at Coonarr near Bundaberg. 

The mining lease was granted in 1982, and whilst there looks to have been some activity, it is not actively 
being worked. 

3.71 Ban Ban – Auburn Resources 

Pennant Resources, a 100% subsidiary of Auburn Resources which is in turn 58% owned by DGR Global, holds 
the Ban Ban Project, approximately 30km south of Biggenden and 45km southeast of Gayndah, under EPM 
26769.  The company also held MDL 409 over the deposit (called Daddamarine) until 2 January 2019.   

The deposit, which has been well documented, is a pyrometasomatic149 skarn restricted to a limestone bed 
within the Biggenden Beds and underlain by a granitic intrusive complex the Triassic Granitic Intrusives (locally 
the Mungore Complex), the likely source of the mineralisation.150  Proven reserves over a strike length of 207 
m to a depth of 52 m and an average width of 4.6 m are 214 000 tonnes at 8% zinc.151  Additional exploration 
over the full strike length was considered likely to significantly increase the reserve. 

3.72 Ubobo Project - Nova Potash 

Nova Potash Pty Ltd was a 50/50 joint venture between Western Australia’s Centaurus Metals, and Brazil’s 
Tavarua International Inc formed in 2016.  In 2017, Centaurus agreed to transfer its 50% interest in Nova 
Potash Pty Ltd to its joint venture partner, Tavarua International Inc.  The Ubobo Project is located at EPM 
26208, and straddles Wide Bay Burnett and Gladstone Regions.  

Nova Potash have been actively exploring the area for potash or more specifically Potassium feldspar, which 
is Potassium bearing rocks primarily for processing and use in the agricultural industry.  Potash is the only 
know source of potassium for agriculture. 

Whereas traditional Potash contains 60% K2O, Tavarua’s HydroPotash process produces a product between 
10 and 15% K2O from K Feldspar (Potassium bearing feldspar).  An advantage of the HydroPotash process is 
that there is no Chlorine in the product unlike traditional MOP Potash which make up 90% of the world market. 

The Ubobo target rocks are felsic intrusives that make up part of the Cretaceous Glassford Igneous Complex 
that intrudes Palaeozoic sedimentary basin.  Mapping of the complex has identified multiple syenite, monzo 
syenites and nepheline syenite intrusives.  The Glassford intrusive has an extension of roughly 25km; the ultra-
potassic zone is constrained to an 8km area.  

The maps in Figure 5 show the geology of the intrusive and the radiometric K% anomalies.  The radiometric 
signatures have identified two targets: Ubobo 1 and Ubobo 2. 

                                                            
149 Pyrometasomatic implies changes in the  minerals/rocks due to hot fluids.  
150 Siemon, Green and Horton, Some Mines and Mineral Deposits of the Gayndah – Biggenden Area, in 1977 Field Conference Guide, Gayndah, 
Biggenden, Geological Society of Queensland, June 1977 and Ashley, P Geology of the Ban Ban Zinc Deposit: A sulphide bearing skarn, Southeast 
Queensland, in Economic Geology, Vol 75, 1980  
151 Davies, 1970 Final Report Authority to Prospect 398M near Ban Ban Springs (unpub) Geological Survey of QLD Library CR 3619 & Ban Ban Zinc Lode 
in Knight, C.L (ed) Economic Geology of Australia and Papua New Guinea, 1) Metals AIMM (1975)  
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Figure 49: Ubobo geology and radiometric Potassium anomalies. 

Results from the exploration to date suggest Potassium content of at least 10%.  

3.73 Maidenwell – Maidenwell Diatomite 

The Maidenwell Diatomaceous Earth (DE) deposit is located on Brooklands Road near Maidenwell, 29 km 
south of Kingaroy and 10 km northwest of Maidenwell.  Maidenwell Diatomite Pty Ltd holds Mls 50118, 50222 
and 100105. 

The mine was formerly known as the Maidenwell “kitty litter” mine and supplied diatomaceous earth kitty 
litter up until approximately 2006 when it entered receivership and was closed. 

A former director of the Mine was able to re-open it under the Maidenwell Diatomite name in 2016, and the 
mine now focuses on supplying diatomite and diatomaceous earth products for the agricultural industry.   

The mine was initially reopened at 20,000 tpy, however was expanded to 50,000 tpy in 2018/19.  A life of mine 
development plan has been prepared for the project and is based on existing probable reserves of 1.3Mbcm 
of Diatomaceous Earth.  At 50,000 tpy, the mine expects a 20 year life for the deposit. 

The mine development plan encompasses significant volumes of high quality agricultural and industrial-grade 
Diatomite.  There is also interest being shown in the overlying siliceous Volcanic Ash which is currently treated 
as overburden, as a commercial by-product principally as an additive for the industrial sector and in the 
agricultural industry as a soil conditioner. 

The Maidenwell diatomite is composed dominantly of Melosira granulate diatoms with about 50% intact 
siliceous skeletons and the remainder broken skeletons.  Total Silica generally exceeds 85% of dry sample 
weight. Notable amongst these properties are the high plant available Silica, high water holding content at 
saturation, low bulk density, low salinity and low trace elements.  These properties render Maidenwell 
diatomite comparable with existing domestic and imported competitor products.  With exception of Moisture 
Holding Capacity and Bulk Density, the Volcanic Ash, is physically and chemically comparable to the diatomite. 
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3.74 Biggenden Mine 

Biggenden Mine is held under eight mining leases approximately 8 km from the town of Biggenden.  The mine 
has had a prolonged and chequered history.   It has been reasonably stable as the Biggenden Quarry since the 
conclusion of commercial mining (magnetite) in 1999.  Mining leases are MLs 3679, 3683, 3684, 3685, 3688, 
3692, 6604, and 50039.  Several of the leases would have expired in 2019, however renewal has been applied 
for. 

At the conclusion of mining, the mine was owned by Commercial Minerals (Normandy Industrial Minerals).  A 
name change from Normandy to Unimin (which became Sibelco as an aside in 2010) in 2000 was followed by 
a sale to Biggenden Enterprises in 2003, and finally put in the names of John and Jo McIntyre in 2004.  The 
McIntyres continue to own and operate the current Biggenden Quarry at the site. 

A news report from the Sydney Morning Herald of 2003 suggests that: 

Biggenden Mine is located 8 km out of town and is clearly signposted off the Ban Ban Springs Road. It was 
owned by Poseidon and at the time of closure Commercial Minerals.  The Biggenden Mine is an extraordinary 
example of how humans can literally convert a mountain into a hole. It has been operating since 1888. 

No one knows the exact quantities of minerals extracted from Biggenden Mine but the approximate figures 
give some indication of the changing focus of mining: approximately 6000 ounces of gold (1888-1901), 200 
tons of bismuth (1901-1938) 330 000 tonnes of magnetite (1966 -1990).  The final mining was underground. 

At this stage, there is no proposal for the resumption of commercial mining at the site.  The site is working as 
a quarry only.   

3.75 Mary Valley and Amamoor projects - Eclipse Metals 

Eclipse Metals through its wholly owned subsidiary, Walla Mines Pty Ltd holds EPM 17672 and EPM 17938 to 
the southwest of Gympie where it is exploring for Manganese.  Walla Mines have held tenements in this area 
since 2009.  Both EPMs expire in 2020. It is not known if renewals have been requested at the time of writing. 

Manganese was previously mined at Amamoor, the subject of one of the EPMs, using open cut methods.  The 
mined ceased operation circa 1959. 

A limited exploration drilling program of 9 holes across the two EPMs was undertaken in 2018 to further 
understand the resource which produced some promising Manganese results from some holes.  

Previously reported significant intersections of massive and brecciated Manganese Oxide mineralisation 
confirmed by drilling in several locations at Amamoor: 

• Best Intersection 3.2m @ 59.8% MnO from 8.8m in Hole ADD006 
• Shallow high grade intersections indicate multiple lenses open in all directions. 

However the conclusion was that the drilling established that the resource was not a shallow flat lying resource 
as had been thought, but instead: 

Interpretation of these results highlight the open nature of the high-grade mineralisation, and that multiple 
lodes exist in close proximity in at least one area at Amamoor, where the mineralisation presents as steeply-
dipping, lenticular-shaped fault-controlled zone 

As a result of the drilling program, Eclipse Metals has stated that more geological work and planning would be 
required prior to further drilling.  In its 2019 Annual Report, Eclipse noted that: 

During the year to 30 June 2018, the Company suspended exploration activities on the Mary Valley manganese 
prospects in Queensland and complied with environmental rehabilitation requirements to control erosion on 
the Amamoor drill sites. 
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3.76 Fig Tree Valley Pty Ltd 

Fig Tree Valley Pty Ltd has recently (February 2020) applied for two EPMs, number 27475 and 27476.  The 
location is west of Imbil in an area where there are no other EPMs in the vicinity. 

The directors of Fig Tree Valley are Dymphna Boholt, an author on real estate development from the Sunshine 
Coast and Mark Brookes, also from the Sunshine Coast.  There are 3 shareholders, none of whom are directors. 

Over many years, this area has been the subject of historic EPMs, searching for manganese, nickel, cobalt, 
gold, (and also platinum and palladium), and whilst some have found traces of gold, these were not of 
commercial quantities.  Some of the EPM holders/explorers included Newcrest, Renison, Cyprus Gold, CSR, 
PekoWallsend, Amoco Minerals, Ealesworth, and then Cobra Resources.   

3.77 Rockybar - Rockland Minerals Pty Ltd 

The Rockybar project is held by Rockland Minerals Pty Ltd which is wholly owned by Rockland Resources Pty 
Ltd, a Brisbane based exploration company.  EPM26467 was previously held by Drequilin Pty Ltd, also a wholly 
owned subsidiary of Rockland Resources. 

Rockland Resources is an energy and mineral exploration and development company with projects in the 
Northern Territory and Queensland.  The tenure is under the names of Oz Uranium (NT) Pty Ltd, Oz Uranium 
Pty Ltd and Drequilin Pty Ltd. 

The company is funded privately.  The Company's strategy is the exploration and development of its existing 
projects and acquisition of further quality assets. 

The company started out with uranium as a focus in 2013 which has now broadened to other minerals.  The 
current portfolio includes gold, uranium and base metal projects. 

EPM26467 was granted in 2018, and to date no reports have been submitted containing information on the 
ongoing exploration.  The EPM is adjacent to the Hawkwood and Quaggy projects which are both associated 
with DGR Global. 

Historic EPM 5732 reports in 1990/1991 advise of gold exploration with small deposits found (in lines of 
quartz).  As an aside, the author of the EPM 5732 reports, Mr T J Billett, then took out two small mining leases 
for gold and silver (ML 50024 and 50037) in the area, which became non current 2014.  The last significant 
exploration of the area appears to be by CRA Exploration in the late 1990s (EPM 10776). 

3.78 Cr Wayne Honor - Gin Gin 

Cr Wayne Honor of Bundaberg Regional Council holds EPM 26212 which covers an area east of Gin Gin at 
McIlwraith.  Included in the EPM is part of the family farm, and a quarry which is on land leased by Cr Honor. 

It is unclear at this stage the purpose for the EPM which was granted in 2016.  To date no reports have been 
lodged with DNRME.  It appears to be a small gravel quarry.   

3.79 Blackbutt- Blackbutt Mining 

Blackbutt Mining holds EPM 27256 (granted in December 2019) over an area northeast of Blackbutt.  Historic 
EPMS in the location include EPM 19770 and the earlier EPM 4970.   EPM 19770 was focussed on sand mining 
suitable for Coal Seam Gas (CSG) fracking.   EPM 4970 (Tarameo Prospect) reported in 1989 on their review of 
the historic Black Diamond and Red Queen Gold Mines in the area.  They found gold mineralisation and traces 
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of other base metals but in insufficient quantities to warrant further exploration.  A significant portion of EPM 
27256 is within RA 57 (which is set aside for the Cooyer Creek Dam Site).   

Historically, there was a minor gold rush in the area in 1886.   

3.80 Kenneth Ford  

Mr Kenneth Ford holds EPM 27293 granted in 2019.  Historic EPMs exist over the area – 16416, 15480, 3189, 
8219.  Historic EPM 18808 was previously held by DGR subsidiary Barlyne Mining (via Archer Resources) 
between 2010 -2016. Barlyne identified mineralisation related to historic mines and prospects in the area for 
silver, gold, lead and copper.  This included the Rossmore Silver Mine, Shepherds Camp prospect, Teel’s Well 
and Mt Runsome.  Their exploration and that of earlier proponents such as Cullen Resources Limited, did not 
yield results suggesting further commercial development was considered feasible, and the holdings were 
relinquished.  

3.81 Mary Valley Slate – E J Barnes 

Mary Valley Slate, on ML50008 is a 67 hectare tenement near Imbil, owned by Edward J and Sandra Barnes.  
It was granted in 1991 and expires in 2036, having been renewed in 2016.  It was converted to an ML from a 
prospecting permit and lists over 40 minerals (other than coal) for exploration.  A very small area appears to 
have been quarried.   

 
Figure 50: Mary Valley Slate Mining Lease. 

Historically, a huge tract of land (EPM 14561) within which the Barnes ML is situated, was granted to Navaho 
Mining P/L, a wholly owned subsidiary of D’Aguilar Gold Ltd in April 2005.   

Gold mineralisation is associated with a granite intrusion into the surrounding Amamoor Beds.  Historical 
workings include Breakneck Creek, Boyd’s Hill and Brown’s Gully. It is reported that 1000 kg of alluvial gold 
was won by 1925.  

Despite reviewing previous exploration, including historical mining and undertaking geochemical surveys, rock 
chip samples and 59 soils samples, results included a maximum 0.34 ppm Au for rock and 14.1 ppb Au in soils.  
In the period ending April 2007, sampling continued and a further 18 stream sediment samples were taken 
with disappointing results – a maximum of 5 ppb gold.  After further reviews of the tenement, Navaho 
concluded the EPM was of no further interest, and relinquished the tenement in full after two years of 
exploration. 
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3.82 Mt Shamrock - Vella Mining 

ML 50026 is a small tenement of 14.58 hectares, granted to Vella Mining (Mr Edwin John Vella) in 1992.  The 
lease expires on April 30 2022.  It is approximately 15km northwest of Biggenden and is known as Shamrock.  
The Resource Authority notes Mr Vella is looking for Bismuth Ore, Gold and Silver Ore.  Currently EPM 26300 
(Kangal Resources) is overlaid on the ML and a much wider area.  Both were covered by historical EPM 8746 
(Newcrest).   

With respect to 50026, the final report for Newcrest, in May 1993 noted the following: 

 

3.83 ML 5395 - Paula Greenland 

ML 5395 is potentially a small clay and Kaolin mine, although Google Earth images (at Figure 51) make it 
difficult to locate any workings.  Paula Greenland has held the tenement since 1979, and it expires in 2023.  It 
is located off Churchill Mine Road, Dundathu (QLD 4650) close to the Colton Coal mining leases. 

 
Figure 51: ML5395 at Dundathu. 

3.84 EPM 27366 - Arragon Investments  

Recent EPM 27366 is held by Arragon Investments, a company based in the Northern Territory.  EPM 27366 is 
still an application, having been lodged in 2019.  It is situated approximately 20km west of Gayndah.  It is the 
site of old gold workings dating back to the 1930’s known as British Empire mine.  However, references to a 
British Empire Mining Company dating back to the 1870s based in Riverbend (which may be the old name for 
the Philpot township) near Gayndah were highlighted in historic EPM 14249 reports.   
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CRA explored the area in 1989/90 on ATP5842M.  A comprehensive reconnaissance stream sediment sampling 
program was undertaken and bulk cyanide leach analysis performed, along with geochemical analysis of grab 
samples.  CRA were following up a magnetic high intensity which ran North/South and coincided with 
Devonian sediments and volcanics.  CRA found few anomalous results and relinquished AtP5842M early in 
1991. 

Dominion Mining held EPM7603 from 22/1/1991 to 15/3/1991 also covering this area.  Once again after a 
regional stream sediment survey “Follow up of BCL anomalies failed to produce any significant results and no 
further work is warranted.”152 

 EPM 14249 was surrendered in April 2005 when it became clear that there was little prospect of discovering 
economic precious or base metal mineralization.153 

The far north of the EPMA includes Endangered Regional Ecosystems (Vine Scrub) near the Burnett River.   

 

                                                            
152 From Parton J & Sennit C, First and Final Report, Coocher Creek Exploration Permit for Minerals, page 1 
153 Christopher Sharp (December 2005) Final Report Exploration Permit Minerals 14249, QDEX Report No 40065 
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